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PREFACE. 



For a number of years the authors of this work have felt the 
need of a Business Arithmetic that would meet the requirements 
of commercial schools and practical men, and, at the same time, 
be so complete as to embrace all divisions of the subject necessary 
to a text-book for grammar and high schools. The book was 
begun several years ago, and much time has been spent in original 
research, and in the compilation of material. The aims have been 
to make the work not only simple but eminently practical both as 
to subject matter and method of treatment. In its preparation, 
the needs of the business man, the farmer, the mechanic, and the 
clerk, have been no less considered than those of the teacher and his 
class-room. Nor has the private student been forgotten. Every 
process is presented in detail, and yet with such brevity, clearness, 
and simplicity that those deficient in the fundamental operations 
may become expert, and master the subject without the aid of 
a teacher. 

The arrangement of the contents of the book is based, as nearly 
as may be, upon a logical order of sequence. The simpler and 
more practical subjects are presented first. Involution and Evolu- 
tion are introduced earlier than in most arithmetics, because of 
the necessary applications of Square Root and Cube Root in such 
a comprehensive treatment of Practical Measurements as is found 
in this work. 

The definitions are brief, clear, and exact ; the explanations 
and solutions are simple and comprehensible ; and the reasoning is 
logical, accurate, and conclusive. The authors have endeavored 
without a multiplicity of words to make every process so plain 
that any one who will study, not only may understand, but cannot 
fail to assimilate the method presented. 

In the examples the development of the thinking faculty has 
not been overlooked. It is recognized that mental power is not less 
important than acquisition of knowledge. To attain both of these 
results much time and labor have been devoted to the explanations 
and solutions on which the rules given are founded and to the 

8 



4 PREFACE. 

'Statement of the principles. While the authors have endeavored 
to lead the learner to see the reason for the different processes, 
thus enabling him to derive his own methods for similar opera- 
tions, they nevertheless believe that a clear and concise statement 
of the method to be pursued, embraced in a rule, is always helpful 
to the student. For this reason rules are generally given in con- 
nection with the various operations. 

Under every rule such exercises have been prepared as 
will enable the diligent student to become quick and accurate in 
all computations. The variety of subjects presented furnish a 
thorough knowledge of approved business calculations. Special 
attention is invited to the practical expedients for rapid work 
given under each of the four fundamental rules and to the great 
number and variety of newly prepared and carefully graded 
problems found throughout the book. The searching review 
exercises afford necessary tests of the student's knowledge. They 
also fix in the memory the principles already studied, train the 
mind to habits of independent thought, and thus develop the power 
of correct reasoning. 

To students deficient in a knowledge of Fractions the clear 
treatment of Common Fractions and Decimal Fractions will prove 
very helpful. To others the Metric System or Practical Measure- 
ments may be more needed ; to still others Bills and Accounts, 
Percentage, and its applications, as Marking Goods, Trade Dis- 
counts, Commission, Interest, Discount, Exchange, Stocks and 
Bonds, etc., may prove most important. The extensive Drill 
Exercises in Rapid Addition, the Short Processes, and the section 
devoted to Commercial Paper, will be found of inestimable value 
to all persons engaged in business. 

The authors earnestly believe that the book will prove to be all 
they have labored to make it, and that it will meet with general 
favor because it answers a public need. 

POUGHKEEPSIE, N. Y., 

June 1, 1904. 
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DEFINITIONS. 

1. Arithmetic is the science of numbers and the art of com- 
puting with them. 

2. A Unit is a single thing, or one. 

3. A Number is a unit or collection of units. 

4. A Concrete Number is one in which the kind of unit is 
named ; as, 2 balls, 3 dogs. 

5. An Abstract Number is one in which the kind of unit is not 
named; as, 2, 3, etc. 

6. Similar Numbers are those which have like units; as, 2 
hooks, 5 books. 

7. Dissimilar Numbers are those which have unlike units ; as 
2 books, 5 apples. 

8. A Problem is a question to be solved. 

9. A Solution is the process of solving a problem. 

10. A Rule is a statement of the method of solving a problem. 

NOTATION AND NUMERATION. 

11. Notation is the method of expressing numbers in writing. 

12. Numeration is the method of reading numbers in words. 

13. Figures are certain marks or characters used to express 
numbers. 

THE ABABIC SYSTEM. 

14. The Arabic System of notation expresses numbers by fig- 
ures. 

16. There are ten different figures used as follows : 

Figures: 1234567890 

Names and One Two Three Four Five Six Seven Eight Nine Naugfht 
Values : Cipher or Zero. 



10 DEFINITIONa 

No Qumber higher than nine can be expressed by s single figure, 
but by combiaiag them iu groups all other aumbers may be 
denoted. 

By general agreement the system of grouping iy tens, called the 
decimal system, has been adopted. 

16. Combination. — These figures are combined according to the 
followiug principles : 

1. A figure standing alone, or in the first j}l^ice at the 7-ight of 
other figures, ea^easea units or ones. 

2. Afigure standing in thssecoTid place, cownting frorn the right, 
expresses tens ; in the tki/rd, hdndbeds ; i/n the fowrtK, thou- 
sands, etc., thus, 

10 is 1 tea, or ten. 100 is 1 hundred. 

20 '■ 2 tens, or twenty. 200 " 2 hundred. 

30 " 3 tens, or thirty. 500 " 5 hundred. 

40 " 4 tens, or forty. 1000 " 1 thousand. 

50 " 5 tens, or fifty. 2000 " 2 thousand. 

90 " 9 tens, or ninety. 5000 " 5 thousand. 

17. The name of each of the first twenty-one places is repre- 
sented by the following 



NUMERATION TABLE. 



n 



Names. 


Ill 


|3§ 

7S o 

^^3 


■%% 


3| 


11 


h 






1 rf 




lis 






1^1 


o^ a 


Places. 


3 4 5, 


2 7 6, 


3 8 2, 


7 4 0, 


3 9, 


6 6, 


7 3 4. 

•o-d-S 


sf 1 


ttt 


nt 


ttt 


















Peeiods. 7th. 


6th. 


5th. 


4th. 


3d. 


2d. 


lit. 



18. The number which the figures express in the above table is 
read, three hundred forty- five quintillion, two hundred seventy-six 
gaadriUion, three hundred eighty-two irUlion, seven hundred 



THE ARABIC SYSTEM. 11 

forty hiUion^ three hundred nine million^ sixty-five thouscmd^ seven 
hundred thirty-four. 

1. For convenience in reading numbers, the figures are separated by 
commas into periods of three places each, as shown in the table. The first 
three places constitute the first, or units period ; the second three places, 
the second, or thousands period ; the third three places, the third, or mil- 
lions period, etc. 

2. Each period, except the one at the left, must contain three figures. 

3. In reading numbers the name of units period is omitted. 

TO READ NUMBERS EXPRESSED BY FIGURES. 

19. 1. Let it be required to read 8463736. 

Explanation.— Beginning at units and pointing off the figures into 
periods of three places each, we have 8,463,736. The third period is 8 mil- 
lions, the second period is 463 thousands, the first period is 736 units ; 
therefore the whole is read, eight million, four hundred sixty-three thou- 
sand, seven hundred thirty-six. 

Rule for Numeration. — Begin at the right and separate the 
numbers into periods of three figures each. 

Beginning at the left ^ read each period as if it stood alone^ giv- 
ing the name of each period^ except the laM. 

EXERCISES. 

Copy, point off into periods, and read : 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

TO WRITE NUMBERS IN FIGURES. 

20. 1. Write in figures, five million, three hundred forty-six 
thousand, seventy-eight. 

Explanation. — Writing the 5 million in the units' place of the third 
period, 346 thousand in orders of the second period, and 078 in the orders of 
the first period, the figure being placed before the significant figures to 
make the periods complete, and while writing, separating the periods by 
commas, we have 5,346,078. 



235, 


3145, 


43020, 


304002. 


342, 


4382, 


50647, 


870460. 


186, 


4276, 


93786, 


2347896. 


207, 


5678, 


76081, 


5070405. 


450, 


8030, 


89307, 


52674032. 


789, 


9671, 


70035, 


72130401. 


999, 


7000, 


89008, 


100100100. 


1000, 


6839, 


487624780, 


78742650004. 


8750, 


24635, 


3042678912, 


800072900408. 
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Rifle for Notation. — Begin with the highest period to he eo^ 
pressed and write the hundreds^ tens^ and units of each period in 
their proper order ^putting ciphers in all vacam,t places and periods. 

Wliile writing^ separate each period hy a comma from the one 
that follows it. 

EXERCISES. 
Write in figures : 

2. One hundred twenty. 

3. One hundred forty-five. 

4. Two hundred fifty. 

5. Four hundred twenty-eight. 

6. Seven hundred seventy-seven. 

7. Eight hundred eight. 

8. One thousand, two hundred fifty. 

9. Three thousand, one hundred twenty-five. 

10. Six thousand, five hundred forty-two. 

11. Ten thousand, seven hundred sixteen. 

12. Thirteen thousand, two hundred one. 

13. Seventeen thousand, three hundred sixty. 

14. Thirty thousand, four hundred. Forty-two thousand, six 
hundred. 

15. Sixty-four thousand, five hundred twenty. Seventy thou- 
sand, three hundred ninety-four. 

16. Four hundred twenty thousand. Eight hundred thirty-five 
thousand, one hundred. 

17. Three hundred one thousand, six hundred. Three hundred 
fifty thousand. 

18. Seven hundred fifty-eight thousand, two hundred eight. 
Seventy-nine thousand, five. 

19. Nine hundred thousand, nine. Seventy-five thousand, 
seventy-five. 

20. 35 million, 23 thousand ; 27 million, 142 thousand, 240 ; 16 
million, 15 thousand. 

21. 40 million ; 38 million, 500 thousand, 204 ; 38 million, 701 
thousand, 280. 

22. 312 million, 40 thousand, 400 ; 516 million. 

23. 28 million, 600 thousand ; 325 million, 30 thousand, 440 ; 
355 million, 275. 

24. 213 billion, 317 million, 412 thousand, 625. 
^A SJx iundred billion, five million, ninety-five. 



WRITTEN EXERCISE& 13 

26. One hundred billion, one hundred million. 

27. Fifty billion, fifty million, fifty thousand, fifty. 

28. Seventy billion, three hundred forty million, seven hundred 
seven. 

29. Three trillion, two hundred four million, six hundred five 
thousand, twenty-five. 

30. Seven hundred trillion, seven billion, seven million, seven 
hundred thousand, seventy. 

NOTATION AND NUMERATION OF UNITED STATES 

MONEY. 

21. The currency of the United States has a decimal system of 
notation. The dollars are written as whole numbers, and cents as 
decimal parts of a dollar. 

22. The Dollar Sign is $. It is written before the number. 
Thus, $24 is read, twenty-four dollars. 

23. In notation of United States currency a period, called the 
decimal pointy is placed before the number of cents. 

24. The dollars are written at the left of the decimal point. 
The Jlrst two places at the right of the decimal point express cents^ 
and the third place, mills. 

Thus, $12,365 is read twelve dollars, thirty-six cents, five mills. 
Mills are not coined. In business, in consideriDg final results, five mills 
or more are called one cent, and less than five are disregarded. 

25. When the number of cents is less than ten^ a cipher must be 
written in the first place at the right of the decimal point. 

Thus, six cents is written $.06 ; two cents, $.02 : five dollars, seven cents, 
5 mills is written $5,075. 





EXERCISES. 




Read the following : 








1. $26.35, 


$125.75, 


$362,455, 


$1614.375. 


2. 117.82, 


$362.50, 


$872,532, 


$2004.067. 


3. $35.10, 


$512.87, 


$890,727, 


$8614.325. 


4. $29.17, 


$739.56, 


$967,305, 


$2764.045. 


6. $30.03, 


$709.80, 


$985,625, 


$3412. 560. 


Write the following : 








1. Eight dollars, fifteen cents. 


Thirteen dollars, 


seven cents. 


Twenty dollarsi, fire cents. 
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2. Forty-five dollars, forty cents. Thirty- seven dollars, seven- 
teen cents. Fifty dollars, ten cents. 

3. Two hundred dollars, thirtv cents. Nine hundred dollars. 
Eighty dollars, eighty cents, one mill. 

4. Three hundred sixty-five dollars, forty-three cents, five 
mills. Seventy-seven dollars, three cents. 

5. Six hundred fifty dollars, sixty-five cents. Thirty-nine 
dollars, twenty cents, five mills. 

6. One thousand two hundred dollars, thirty -one cents, seven 
mills. Two thousand five dollars. 

7. Five thousand three hundred ten dollars, eighty-seven 
cents. Forty dollars, eight cents, two mills. 

8. Fifteen thousand four hundred dollars, six cents. Twenty- 
eight dollars, three cents, nine mills. 

9. Forty -two thousand seven hundred five dollars, thirty-five 
cents. Sixty thousand dollars. 

10. Ninety thousand ninety dollars, nine cents, five mills. Two 
thousand dollars, two cents, two mills. 

ROMAN NOTATION. 

26. The Roman System of notation uses seven capital letters 
to express numbers. 

Letters, I, V, X, L, C, D, M. 

Values, 1, 5, 10, 50, 100, 500, 1000. 

27. To express other numbers these letters are combined ac- 
cording to the following : 

Pkinciples. — 1. Repeating a letter repeats its value. 
Thus, I represents one ; II, two ; III, three ; XX, twenty. 

2. When a letter is placed before one of a greater value, the 
difference of their values is the number represented. 

Thus, IV represents four ; IX, nine ; XL, forty. 

3. When a letter is placed after one of a greater value, the svmfh 
of their values is the number represented. 

Thus, VI represents six ; XV, fifteen ; LX, sixty. 

4. A line ( ) placed over a letter increases its value a thousand 
fold. 

Thus, y i^presents five thousand ; L, fifty thousand. 



WRITTEN EXERCISES. 
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The following t^ble illustrates the method of combination 


• 
• 


I... 1 


XV.. 


16 


XXIX.. 


29 


DC... 


600 


n... 2 


XVI.. 


16 


XXX.. 


30 


DCC... 


700 


IN... 3 


xvn.. 


17 


XL.. 


40 


DCCC... 


800 


IV... 4 


xvm.. 


18 


L.. 


50 


DCCCC . . . 


900 


V... 5 


XIX.. 


19 


LX.. 


60 


M... 


1000 


Vi... 6 


XX.. 


. 20 


LXX.. 


70 


MD... 


1500 


VII... 7 


XXI.. 


, 21 


LXXX.. 


80 


MM... 


2000 


vm... 8 


xxn. 


. 22 


XC. 


90 


MMM... 


3000 


IX... 9 


xxin. 


. 23 


C. 


100 


MMMM... 


4000 


X... 10 


XXTV., 


, 24 


CC. 


200 


V... 


5000 


XI... 11 


XXV., 


, 26 


ccc. 


300 


VI... 


6000 


XII... 12 


XXVI. 


. 26 


cccc. 


400 


VII... 


7000 


xm... 13 


xxvu. 


. 27 


CD.. 


400 


VTTI... 


8000 


XIV... 14 


XX vm. 


. 28 


D.. 


500 


TX... 


9000 



EXERCISES. 

28. Bead the following numbers :. 

XII; XXIV- XXVII; XIH; XLIV; 
CX; CXIX; XCVHI; CCLIV ; CDXCVI; 
MDCCCXCVm. 



LXI; LXX; 
VD; MDCC; 



Express the following numbers by the Roman Notation : 

17, 44, 59, 67, 85, 127, 215, 342, 

503, 618, 754, 861, 1060, 1869, 2000, 4675, 

314, 410, 621, 735, 1171, 1463, 3101, 5344, 

839, 515, 756, 978, 1365, 1776, 6792, 9999. 



ADDITION. 



29. Addition is the process of finding a number which is equal 
to the sum of two or more given numbers. 

30. The Sum or Amount is the result obtained by adding two 
or more numbers. 

31. The Addends are the numbers added. 

32. A Sign is a mark used to denote what is to be done, or to 
express briefly an idea or direction. 

33. The Sign of Addition is an upright cross -|-, and is read 
phi8. It denotes that the numbers between which it is placed are 
to be added. 

Thus, 2 + 1 is read 2 plus 1, and it shows that 2 and 1 are to be added. 

34. The Sign of Equality is two short equal horizontal lines =, 
and is read equals^ or is equal to. 

Thus, 2 + 1 = 3, is read 2 plus 1 equals 3. 

35. An Equation is an expression of equality. 
Thus, 5 + 3 = 8 and 7 + 4 = 11 are equations. 

36. Like or Similar numbers are those in which the units are 
alike. 

Thus, $4 and $3 are like numbers ; also 5 apples and 2 apples. 

37. Principles. — 1. Ordy like number 8 can he added. 
% The mmi rmist he like the mmibers added* 



DRILL EXERCISES. 



17 



ADDITION TABLE. 






1 


2 


8 


4 


5 


6 


7 8 


9 


IQ 


11 


12 


1 


2- 


3 
4 

• 

6 
6 

7 
8 


4 

5 
6 
7 
8 
9 


5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


6 

7 

8 

9 

10 

11 


7 
8 
9 

10 
11 
12 


8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 


9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


12 
13 
14 
15 


13 


2 


3 


14 
15 
16 


8 


4 


4 


5 


5 


6 


16 17 

17 18 


6 


7 


7 


8 


9 10 


32 
13 
14 
15 
16 
17 


13 
14 
35 
16 
17 
18 


18 
19 


19 

20 


8 


9 


10 
11 
12 
13 
14 


11 
12 
13 
14 
15 


9 


10 


20 n 


10 


11 


21 
22 
23 


22 
23 
24 


11 


12 


12 


13 



Explanation. — The numbers in the left-hand column and across the 
top are the addends. The sums will be found in the horizontal columns 
opposite the numbers. 

Thus, 1 and are 1 ; 1 and 1 are two ; 1 and 2 are 3 ; 1 and 3 are 4, etc. 

The importance of thoroughly committing this table should not be over- 
looked. The neglect of it accounts, in large measure, for the waste of time 
and inaccuracy in adding columns of figures. The pupil should work out 
the sums for himself, thus investigating the results, and then thoroughly 
master the table. 



DRILL EXERCISES. 

38* The following list contains all the combinations of two num 
bers from 1 to 9. 

If the student has thoroughly committed the addition table, he can tell 
the sums at a glance. If he can not, he should practice adding the num- 
bers daily until able to do so. 



2 
5 



4 
3 



6 
4 



2 
2 



7 
4 



3 

9 



6 

7 



2 
8 



6 
5 



4 


8 


6 


3 


4 


3 


3 


2 


1 


5 


9 


8 


7 


2 


5 


3 


7 


1 


2 


7 


1 


6 


3 


4 


8 


4 


9 


9_ 


8 


2 


6 


1 


9 


^ 


4 


5 



18 ADDITION. 

654913797 
3 5 8 14 8 7 9 9 



2 


3 


8 


8 


7 


5 


6 


6 


5 


6 


2 


1 


8 


1 


1 


1 


9 


T_ 



39. 1 . Count or add by 2's from to 20, thus : 0, 2, 4, 6, etc. 

2. Add by 2's from 1 to 33, thus : 1, 3, 5, 7, 9, etc. 

3. Add by 3's from to 30. From 1 to 40. 

4. Add by 3's from 2 to 41. From 3 to 45. 

5. Add by 4's from to 44. From 1 to 53. 

6. Add by 4'8 from 3 to 67. From 5 to 73. 

7. Add by 5's from to 60. From 1 to 76. 

8. Add by 5's from 2 to 82. From 3 to 93. 

9. Add by 5's from 4 to 89. From 6 to 91. 

10. Add by 6's from to 66. From 1 to 73. 

11. Add by 6's from 2 to 80. From 3 to 99. 

12. Add by 6's from 4 to 100. From 5 to 101. 

13. Add by 7's f rom to 70. From 1 to 85. 

14. Add by 7's from 2 to 93. From 3 to 108. 

15. Add by 7's from 4 to 95. From 5 to 103. 

16. Add by 8's from to 88. From 1 to 97. 

17. Add by 8's from 2 to 106. From 3 to 115. 

18. Add by 8's from 5 to 101. From 7 to 103. 

19. Add by 9's from to 90. From 1 to 100. 

20. Add by 9's from 2 to 92. From 3 to 102. 

21. Add by 9's from 4 to 112. From 5 to 122. 

22. Add by lO's from to 100. From 1 to 111. 

23. Add by lO's from 2 to 122. From 3 to 113. 

WRITTEN EXERCISES. 

40. Copy and add from tbe bottom upwards, and then from the 

top downwards, each of the following : 

In adding, name results only. Thus, in example 1 add as follows : 3, 7, 
14, 19, 21 instead of 3 and 4 are 7, 7 and 7 are 14, 14 and 5 are 19, etc. 

1. 2. 8. 4. 5. 6. 7. 8. 9. 10. 11. 12. 



2 


i 


6 


3 


7 


6 


4 


3 


4 


3 


2 


6 


5 


6 


4 


2 


3 


4 


2 


5 


5 


4 


2 


1 


7 


T 


2 


1 


3 


6 


7 


4 


7 


6 


5 


3 


4 


8 


5 


7 


1 


7 


1 


6 


1 


8 


6 


7 


8 


1 


7 


9 


2 


8 


5 


7 


2 


3 


4 


5 



WRITTEN EXERCISES. 1% 

18. 14. 15. 16. 17. 18. 19. 20. 21. 22. 28. 24. 

527356785189 



6 


7 


2 


6 


7 


3 


2 


1 


3 


6 


6 


1 


8 


3 


4 


8 


2 


7 


6 


3 


4 


2 


4 


4 


7 


4. 


5 


7 


1 


4 


4 


5 


2 


5 


2 


7 


3 


6 


8 


3 


8 


6 


3 


2 


6 


7 


6 


2 


4 


2 


1 


6 


4 

9 


9 


7 


6 


7 


3 


1 


5 


25. 


26. 


27. 


28. 


29. 


SO. 


SI. 


82. 


88. 


84. 


85. 


86. 


5 


4 


3 


6 


5 


8 


9 


1 


2 


3 


7 


4 


2 


1 


7 


2 


4 


6 


1 


8 


1 


2 


2 


8 


1 


3 


6 


7 


3 


4 


3 


7 


5 


4 


3 


5 


3 


7 


4 


3 


5 


1 


6 


2 


3 


5 


6 


7 


4 


6 


5 


4 


2 


3 


1 


1 


7 


1 


4 


3 


6 


5 


8 


2 


1 


6 


2 


3 


2 


8 


1 


2 


2 


1 


3 


6 


7 


2 


4 


2 


4 


1 


8 


5 



87. 88. 39. 40. 41. 42. 43. 44. 45. 46. 47. 48. 

351747681637 
415413434654 
533351243371 
626524572423 



7 


6 


4 


2 


6 


3 


7 


2 


7 


1 


4 


5 


8 


7 


1 


6 


3 


8 


1 


4 


1 


3 


2 


6 


9 


1 


2 


1 


8 


1 


6 


1 


6 


7 


1 


5 


2 


3 


3 


7 


1 


7 


7 


6 


4 


3 


4 


8 


1 


4 


5 


4 


4 


3 


4 





7 


8 


6 


^ 


49. 


50. 


51. 


52; 


58. 


54. 


55. 


56. 


57. 


58. 


59. 


60 


3 


ff 


4 


8 


2 


1 


7 


1 


5 


7 


1 


5 


7 


2 


1 


3 


4 


6 


2 


5 


9 


3 


3 


7 


6 


1 


3 


5 


6 


7 


4 


2 


6 


5 


4 


6 


5 


4 


6 


7 


9 


8 


5 


7 


7 


9 


2 


3 


4 


2 


7 


4 


3 


1 


7 


1 


2 


4 


6 


9 


2 


6 


4 


1 


5 


6 


6 


3 


6 


7 


3 


7 


1 


7 


2 


3 


1 


7 


4 


4 


7 


6 


1 


4 


5 


1 


3 


4 


7 


3 


3 


6 


3 


6 


5 


6 


3 


4 


1 


5 


1 


4 


9 


8 


9 


9 


4 


7 


6 


3 


6 


3 


6 


7 


2 


7 


4 


6 


7 


9 


7 


5 


4 


2 


5 


4 


1 


6 


7 


3 


1 


3 


3 


1 


5 


3 


7 


2 


5 


3 


9 


7 


6 


4 



20 ADDITION. 

TO ADD LARGER NUMBERS. 

# 

41. 1. What is the sum of 132, 324, and 203 ? 

132 Explanation. — For convenience, we write the numbers so 

324 that all the figures of the same order stand in the same column. 

203 ^6 draw a line beneath, and begin with the units to add. 3 units 

Q^ and 4 units are 7 units, and 2 units are 9 units, which we write 

under the column of units ; tens and 2 tens are 2 tens, and 3 tens 

are 5 tens, which we write under the column of tens ; 2 hundreds and 3 

hundreds are 5 hundreds, and 1 hundred are 6 hundreds, which we write 

under the column of hundreds. Hence, the sum is 6 hundreds, 5 tens, 

and 9 units, or six hundred fifty-nine. 

2. What is the sum of 636, 873, and 945 ? 

636 Explanation. — We write the figures of the same order in the 

873 same column as before and begin with the units to add. 5 units 

945 and 3 units are 8 units, and 6 units are 14 units, which equal 1 ten 

2454 and 4 units ; we write the 4 units under the column of units, and 

add the 1 ten to the column of tens. 1 ten and 4 tens are 5 tens, 

and 7 tens are 12 tens, and 3 tens are 15 tens, which equal 1 hundred and 5 

tens ; we write the 5 tens under the column of tens, and add the 1 hundred 

to the column of hundreds. 1 hundred and 9 hundreds are 10 hundreds 

and 8 hundreds are 18 hundreds, and 6 hundreds are 24 hundreds, which 

equal 2 thousands and 4 hundreds. We write the 4 hundreds under the 

column of hundreds, and place the 2 thousands on the left in the order 

of thousands. Hence, the sum is 2 thousands, 4 hundreds, 5 tens, and 4 

units, or two thousand four hundred fifty-four. 

1. In practice we name only the results. Thus, we say : 5, 8, 14 ; write 
the 4 and carry the 1 ; 1, 5, 12, 15 ; write the 5 and carry the 1 ; 1, 10, 18, 
24 ; write 24. Hence the sum is 2454. 

2. When the sum of any column is an exact number of tens, as 10, 20, 30, 
a cipher is written under the column added, and the 1, 2 or 3, etc., is added 
to the next column. 

3. The addition of each column should be proved correct by adding it in 
the opposite direction from that in which it was first added. 

Rule. — Write the numbers to he added so that the figures of the 
same order stand in the same column^ and draw a line heneath. 

Begin at the rights add the numbers expressed hy the figures of 
each column separately^ and write the sum underneath^ if less 
than ten. 

When the sum, is ten or morcj write the right-hand figure un* 
demeath^ and add {carry) the number expressed hy the other figure 
or figv/res with the numbers of the next cohimn. 
Write the whole su/m of the last column. 
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Proof. — Add each column in the opposite direction, from that in 
which it was added before^ and if the work is correct the residt of 
hoth additions will he the same. 

EXAMPLES. 
Copy, add, and prove : 

S. 4. 5. 6. 7. 8. 

132 244 356 524 12.46 4.35 
325 421 542 361 7.31 . 6.40 



9. 


10. 


11. 


12. 


18. 


14. 


126 


347 


716 


18.43 


$7.24 


8.95 


321 


626 


813 


7.66 


5.68 


7.27 


428 


413 


694 


4.72 


2.47 


6.16 


15. 


16. 


17. 


18. 


19. 


20. 


4713 


9275 


4660 


$73.82 


160.48 


$95.66 


3120 


1413 


1834 


16.76 


32.14 


38.90 


2235 


2316 


2643 


12.40 


75.37 


57.26 


1323 


1241 


3850 


30.18 


68.15 


23.42 


21. 


22. 


23. 


24. 


25. 


26. 


4216 


2673 


6107 


8471 


$96.42 


$87.65 


3724 


6512 


6462 


6752 


74.32 


93,78 


4637 


7254 


7126 


7421 


68.41 


79.43 


7152 


6978 


3418 


5367 


59.63 


68.84 


6208 


5423 


6726 


8169 


72.48 


72.06 


7531 


4176 


7346 


6925 


56.34 


90.48 


6143 


3819 


2964 


8143 


87.25 


73:32 


4265 


8176 


6873 


6467 


39.46 


84.48 


27. 


28. 


29. 


80. 


81. 


82. 


4632 


2736 


7216 


7165 


$66.47 


$19.37 


7184 


1246 


4734 


4273 


87.26 


2.75 


673 


7802 


2437 


2568 


92.36 


.64 


2764 


3469 


8 


1673 


46.62 


37.29 


87 


726 


19 


6147 


77.23 


8.42 


2418 


83 


4316 


9432 


86.29 


16.37 


503 


7 


782 


708 


71.64 


29.15 


5672 


696 


9641 


67 


89.91 


.76 



33. Add 2645, 7621, 4327, 6423, 5467. 

34. Add 4S56, 7358, 234, 579, 724, 3712, 48. 

35. Add 3916, 4237, 8326, 47, 326, 516, 792. 
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ADDITION. 



36. Add 413, 6471, 3142, 718, 6437, 27, 5792. 

37. Add 27, 15, 416, 592, 7126, 3748, 597, 694. 

38. Add 723, 45, 9267, 486, 4172, 341, 7169, 764. 

39. Add 7142, 37, 6415, 724, 9685, 723, 8476, 14. 

40. Add 76, 437, 4816, 725, 789, 6438, 762, 897. 

Copy, add, and prove : 



41. 


42. 


43. 


44. 


274125 


7146712- 


41267842 


437664876 


753671 


3427164 


62473149 


721367480 


246137 


6435271 


71341726 


920672513 


653946 


8176325 


46176317 


568172486 


271482 


4264537 


35724164 


724650893 


49631? 


3647362 


72615736 


546718047 


720463 


6128413 


66423845 


328671836 


876517 


7341867 


76676437 


872146827 


914358 


2368164 


84370698 


607234863 

ij— 


45. 


46. 


47. 


48. 


36782 


432561 


6764385 


67245678 


45613 


641253 


8120456 


21346325 


27164 


302847 


7346527 


62513417 


63843 


576426 


6842136 


37142586 


85267 


762483 


6634276 


62834172 


24651 


634175 


6724693 


13521643 


32789 


863864 


9653082 


78143125 


52438 


732684 


8724576 


36264381 


46275 


680527 


6387439 


63672015 


71523 


923476 


4871234 


62132431 


32764 


391248 


1726452 


45326698 


84657 


728164 • 


3874627 


78093642 


61246 


815639 


6732436 


86245137 


57438 


23467a 


5873641 


78901234 


74219 


756487 


8462578 


27486789 


62105 


602436 


1723694 


93827364 


83246 


575275 


8237818 


46361728 


27513 


634256 


5426375 


67273467 


41673 


466789 


7367612 


87928789 


75918 


836542 


2435138 


98346987 



49. Add 46 thousand, 2 hundred ; 72 thousand, 3 hundred 27 ; 
66 thousand, 7 hundred 50 ; 87 thousand, 4 hundred 84 ; 25 thou- 
sand, 4 hundred 60. 
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50. Add 324 thousand, 6 hundred 85 ; 237 thousand, 4 hundriad 
18 ; 2 million, 46 thousand, 7 hundred 36 ; 14 million, 305 thou- 
sand, 4 hundred 90 ; 5 million, 6 thousand, 7 hundred 39. 

PRACTICAL PROBLEMS, 

42. 1. A farmer produced 75 bushels of rye, 250 bushels of 
wheat, 185 bushels of oats, and 360 bushels of corn. How many- 
bushels of grain did he produce? 

75 Solution. — If he raised 75 bushels of rye, 250 bushels of wheat, 

250 185 bushels of oats, and 360 bushels of corn, he raised in all the 

185 sum of 75 bushels, 250 bushels, 185 bushels, and 360 bushels, or 870 

360 bushels. 

8'^^ 2. A merchant bought beef for 1560, pork for 1275, and 
fish for $138. What was theentire cost ? 

3. In a certain book there are 330 pages, in another 360, and in 
another as many pages as in the other two. How many pages in 
the three books ? 

4. A man bought a horse for $250, a buggy for $175, and 8 
cowd for as much as he paid for the horse and buggy. What was 
the cost of all ? 

5. A farm that cost $4350, was sold for $850 more than it cost. 
How much was received for it ? 

6. A merchant paid his bookkeeper $1200 a year, two salesmen 
$650 each, and a boy $250. What amount of salaries did he pay ? 

7. A town lot was bought for $785. A house was built upon it 
which cost $2,350. For how much must the property be sold to 
gain $500 ? 

8. In 1890, the population in Brooklyn was 806343. The popu- 
lation of New York City was 708958 more than that of Brooklyn. 
What was the population of both cities ? 

9. If Europe contains 3807195 square miles, Asia 17805146, 
Africa 11647428, America 14850400, and Oceanica 334780, how 
many square miles of land surface do these grand divisions com- 
prise ? 

10. A grain dealer bought wheat for $7500, corn for $12080, 
and oats for $2000. He sold the wheat at a profit of $1500, the 
corn at a gain of $2020, and the oats at cost. What did he re- 
ceive for the whole ? 

11. The area of New York is 49170 square miles. New Jersey 
T815, Pennsylvania 45215, Delaware 2050, Maryland 12210. Vir- 



24 ADDITION. 

ginia 42450, and West Virginia 24780 square miles. What is ih& 
total area of these states ? 

12. A man sold a house for $2780 and a lot for $875. He lost; 
$510 on the house and $125 on the lot. What did he pay for both? 

13. A, B, and C formed a partnership. A invested $2750, 3 
invested $2875, and C invested as much as A and B together. 
How much did they all invest in the business? 

14. A firm's resources are cash $1285, dry-goods $3769, personal 
accounts due the firm $1621, oflice furniture $205, and real estate 
$4760. What are the total resources of the firm? 

15. A lady bought a stove for $23.50, a side-board for $18, a 
table for $9.50, dishes for $25, a bed-room suit for $40, a carpet 
for $13.75, a set of chairs for $9, a lamp for $2.65, and an organ 
for $85. What was the entire bill? 

16. A dealer in live stock paid $3478 for horses, $2831. 85 for 
cattle, and $1217.90 for sheep. He gained $850 on the sale of the 
horses, $760.90 on the cattle, and $215 on the sheep. How much 
did he receive for all? 

17. Mr. M. deposited in the First National Bank of Philadelphia, 
on June 1, 1902, $375.50 ; on June 4, $680.75 ; on June 11, $700 ; 
on June 15, $225.65. He also deposited in the Globe National 
Bank, New York City, on June 18, $3167 ; on June 24, $1859. 
How much did he deposit in both banks ? 

SHORT METHODS IN ADDITION. 

48. The process of addition may be much shortened by observ- 
ing the following suggestions : 

1. In adding name merely the results. 

2. When two or more numbers of a column can he easily grouped 
together^ add their sum, instead of adding each figure separately. 

3. When a number is repeated consecutively in a column^ TmMi- 
pVy it hy the numher of times it is repeated^ and add the result. 

4536 1st Method.— Say, 3, 10, 16, 20, 22, 28 ; write the 8 and carry 

3822. the 2 ; 2, 5, 10, 15, 20, 22, 25 ; write the 5 and carry the 2 ; etc. 

7854 2d Method. —We may say 10, 20, 28, in which we group 8 and 

1256 '7) 6 ^^'^ ^) ^^^ 2 and 6. In the second column, we may say 5, 15, 

5657 22, 25, grouping 2 and 3. 5 and 5, 5 and 2 ; etc. 

3633 3d Method.— In the second column with the 2 carried and 

26758 grouping, five 5*8 are readily seen ; in the third column, four 8*8 

3 22 AQ^ ^ f ^^ the last column, two 6*s, 10 and 4 ; thus, 12, 22, 26. 
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8" 


9 


"7' 


6 


i 


5 


2" 


5" 


'T 


i 


6 


1 


r 


9" 


8" 


5 


2 


9" 


3" 


9 


"7" 


4 


8" 


9 
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ADDING BY TENS. 

44. The method of adding hy tens is helpful in the adding of 
long columns. 

1. What is the sum of 897, 645, 257, 461, 798, 529, 397, and 

489? 

Explanation.— In adding by 10*8, the beginner should 
place a dash at the upper right corner of each figure where 
the sum equals or exceeds 10, thus keeping account of the 
number of lO's and adding only the units which exceed each 
10 of the column. Thus, in the first column, 9 and 7 are 16, 
or 10 and 6. We place a dash at the 7 to mark the 10, and 
consider only the 6 : 6 and 9 are 10 and 5 ; mark for the 10 
and consider only the 5, etc. Thus, in adding the first col- 
umn, we say, 9, 6, 5, 3, 4, 1, 6, 3.' We write the 3 and carry 
to the next column 5, the number of dashes. Adding the 
second column, we say, 5 (carried), 3, 2, 4, 3, 9, 4, 8, 7. We write the 7, 
count the dashes and carry to the next column. Adding, we say, 5, 9, 2, 
7, 4, 8, p, 6, 4. We write the 4, and counting the dashes, write the num- 
ber to the left, since it is the last column. 

1. In adding, never fail to mark each 10 as you drop it, either by a dash 
or some other easily made mark. 

2. The advantage in this method is that you can not only acquire the 
ability by a little practice, to add rapidly and accurately, but you may be 
interrupted at any point without inconvenience, if the unit figure is just 
placed to the right or above the last added figure ; for the dashes marked 
while adding the column show the 10 's of the column already added, so 
that there is really nothing to remember. 

3. This method is recommended chiefly for beginners, who may find it 
difficult to carry in mind both the unit figure and the precise number of 
lO's accumulated. In all practice the student should at* empt to keep clearly 
in mind the exact amount computed to any point, and a little effort of at- 
tention will, with experience, ensure this result. It is unnecessary to re- 
mark that the use of dashes is, like counting on the fingers, unworthy of the 
expert 

EXAMPLES, 
Copy, add, and prove by all the methods : 
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ADDING BY HUNDREDS. 

45. The method of adding by hundreds is adapted to add 
long columns of figures. By this method a dash is placed at 
upper right hand of the figure at which each hundred is obtaii 

1. Find the sum of the following : 

Explanation.— In adding the first column, we b 
at the bottom and say. 7. 13, 19, 27, 33, 41, 47. 56, 63 
73, 80, 88, 97, 1 (dash), 7, 15, 22, 31, 37, 44, 49. Glan< 
at the column we see 1 dash. Hence, the sum of the 
umn is 149. We write the 9 and carry 14 to the i 
column. 

Adding the second column we say, 14 (carried), 22 
38, 43, 52, 59, 67, 74, 78, 83, 90, 94, 99, 3 (dash), 12, 19 
28, 36, 43, 49, 53. Glancing at the column we see 1 d; 
Hence the sum of the column is 153. We write th 
and carry 15 to the next column. 

Add'ng the third column we say, 15 (carried) 24, 32, 
47, 56, 64, 71, 79, 85, 94, 1 (dash), 9, 18, 25, 31, 40, 48 
64, 73, 81, 88. Glancing at the column we see 1 di 
Hence the sum of the column is 188, all of M^hich is ¥ 
ten since it is the last column. 

Hence the sum is 18839. 

1. The advantage of this method over the metha 
adding by tens is that scarcely any time is consume< 
making dashes, and hence the additions may be n 
quickly performed. 

2. For practice, the student should add by hund: 
examples 45, 46, 47, and 48, under article 40, and no 

of loag columns for himself. 
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RAPID ADDITION. 

46. There are different methods of rapid addition, but all of 
them are based on grouping or sum readiiig. No one can attain 
the highest results in addition so long as he continues to add one 
figure at a time. This is sum sjpdlmg instead of sum reading. 

Thus, instead of looking at 3 and 4 as separate and distinct figures, their 

Bum, 7, should be seen with the readiness that we pronounce the word 

** seven '' from a mere glance at the word. This is true of the sum of any 

two figures ; and it is not a very difficult task to learn to recognize at a 

glance the sum of any three figures. 

TABLE NO. 1. TABLE NO. 2. 



47. This table shows all the 
different combinations of two 
numbers to produce sums from 
2 to 10 inclusive. 
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^The student should not attempt to 
lewn Table No. 2 until he has thor- 
oughly mastered Table No. 1. 



48. This table shows all the 
different combinations of two 
numbers to produce sums from 
10 to 18 inclusive. 
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The student should practice upon 
Table No. 2 until he can call the sum 
of any comblnttXioii Viv&\ASi\X^« 
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28 ADDITION. 

49, With the two tables mastered, the student will know the 
sum of any two numbers, below ten, at sight ; and with a little 
practice he may know the sum of any four. If, for example, he 
knows 3 and 4 as 7, and 5 and 4 as 9, and 7 and 9 as 16, he will 
know the sum of 3 and 4 and 5 and 4 by simply looking at them. 

TABLE NO. 3. 

50, This table contains all groups of three figures. The student 
should thoroughly master them so that he can instantly call their 
sum without any effort at addition. Let the student practice upon 
them in the same manner as directed for the mastery of Tables 
Nos. 1 and 2. 
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DRILL EXERCISES. 

51. The following list contains all the groups of three figures. 

The student should so master these exercises that he may by merely 
glancing at the figures call their sum. In practicing learn to see and read 
the sum of each combination at a glance. Thus it may be seen at once 

1 2 

that i is 3 ; that | is 9, and so on. Hun over them rapidly. Practice with 
close attention is the key to success. 

11111121532 
11121222113 
12324324132 
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ADDING BY HUNDREDS. 

52. If the student has now learned to see readily and accurately 
the sum of any combination of several figures found in the tables 
and exercises on pages 27 to 32 he will be able to apply the group- 
ing method in adding by hundreds, which will now be explained. 

To more clearly show the comparative advantage of grouping 

we will take the same example explained on p. 26. 

ExpliANATiON.— We will here begin at the top of the 
units column, instead of at the bottom as heretofore, and 
add downwards by groups of two figures. Thus, we say, 
12, 27, 42, 52, 69, 82, 93, 8 (dash), 22, 36, 49. Glancing up 
the column, we see one dash. Hence, the sum is 149. 
Set down the 9 and carry 14 to the next column by writ- 
ing it above the first figure of that column in light pencil 
figures. Before proceeding, it is well to prove the addi- 
tion of the imits column. This may be done by reversing 
the process just used. Commence at the bottom and add 
upwards by groups of two figures, saying, 13, 27, 41, 56, 
67, 80, 97, 7, 22, 37, 49—149. The result is the same ; there- 
fore the correctness of both additions may be assumed. 

Next add the tens column, saying 14 (carried) 24, 39, 
48, 64, 73, 84, 93, 8 (dash), 24, 38, 53. Glancing over this 
column we see 1 dash — hence the sum is 153. ^ We set 
down 3 and carry 15, writing it at the top of the next 
column, as before, and thus keeping the whole sum of the 
column in view as a convenient aid to the memory. Now 
prove the addition of this column in the same manner as 
the units column was proved by commencing at the bot- 
tom and adding upwards — thus, 14 (carried), 29, 43, etc 
Adding the hundreds column, we begin again at the 

18 8 3 9 top and say, 15 (carried), 30, 46, 63, 78, 94, 9 (dash), 24, 3d, 

56, 71, 88. We see only 1 dash on looking up the oolumn- 

Hence the sum is 188. As this is the last column to be added, write thea^ 

three figures under the column. Now prove as before by adding the oolim&n 

in the opposite direction. 

To add the above example by groups of three figures we say, in footiim J 
up the units column — commencing at the top — 18. 42, 61, 82, 2 (dash) 22, 4c^ 
49—149. Prove. Adding the tens column we say, 14 (carried), 31, 48, 68, ^^^ 
100 (dash), 24, 45, 53—153. Prove. Adding the hundreds column we siu^ 
15 (carried), 39, 63, 85, 9 ( dash), 32, 56, 79, 88—188. Prove. 

1, In footing long columns always prove the correctness of your work •* 
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WRITTEN EXERCISES. 33 

adding each column in the opposite direction before proceeding to the next 
column. 

2. Instead of making a dash to mark the hundreds the sum in small fig- 
ures may be written lightly in pencil at the upper right-hand corner of the 
topmost figure of the group at which the hundred is reached. This method 
is suggested as a time saver where the work of adding long columns is sub- 
ject to frequent interruptions, as it indicates in writing the first number of 
each succeeding hundred count. 

RECORDING PARTIAL ADDITIONS. 

53. Accountants who are liable to interruptions when adding 
long columns may save themselves extra trouble by writing the 
sum of each column in light lead pencil figures to the right of the 
numbers to be added. 

1. Find the sum of 576, 897, 679, 786, 878, and 697. 

576 Explanation.— The sum of the units column is 43, which 

897 ^^ place to the right in light lead pencil figures. Carrying 4, 

679 ^h® sum of the tens column is 51, which is placed under the 43. 

786 ^ ^ Carrying the 5, the sum of the hundreds column is 45, which is 

878 ^ ^ placed under the 51. The total sum is found by ticking the last 

697 ^ ^ number and the unit figure of the other partial sums, reading 

AK^ upward. Hence, the sum of the columns is 4513> 

THE CASHIER'S METHOD. 

54, The following method, which we prefer to call the Cashier's 
method (though it is known by different names) of recording the 
sums of the columns separately is worthy of consideration. 

L Find the sum of the following : 

Explanation.— The sum of the first column is 
32 ; of the second 23, which is written under the 
sum of the first column, and one place.to the left of 
it. The sum of the third column is 29, which is 
written under the sum of the second column, and 
one place to the left of it ; etc. Then, adding the 
partial sums, we have the entire sum. 

By thia method, in adding the columns, there is 



OTHER METHODS OF ADDING. 

55. We give below perhaps the best methods that can be de- 
vised of adding several columns at once. But it should be remem- 
bered that in adding long columns in which. tJaai^ wc^ 1«^ ^\^«t^ 



$35.67 




42.28 




26.45 




33.72 


X fi 


54.16 


28 


29.34 


S9 
1 9 


1221.62 


$23 1.62 


noOiinfrto 


carry.' 



S4 



ADDITION. 



no other method can equal the single column method. In adding 
two or more columns at the same time we never read the sum of 
more than two numbers at once, while in adding a single column 
at a time, as has already been shown, the sum of three or four 
numbers may be read at once. 

HOW TO ADD TWO FIGURE COLUMNS. 

56. The following method of finding the smn of two figure col- 
umns will be found of practical value to the student. 



Explanation. — Commence at the lower left comer and 
read to the upper right corner of the numbers to be added. 
Do not add in the ordinary way, but simply glance at the 
numbers and read the rtsu'ts 58, 79, 88, 66, etc. 

The student should make many similar exercises and 
practice on them until he can read the sums as easily as 



16 45 52 
42 34 36 

86 62 71 
21 27 18 

printed words. 

34 26 Explanation.— When the sum of the digits to the right 
28 47 make as much as ten, which the student can see by a mere glance, 

he should call the sum of the digits to the left one more. Hence, 
58 45 ^^^ sums of the exercises here given are read 62, 73, 93, 80. 

35 35 When the sum of the digits one place to the right is 9, it is 

necessary to look ahead two places to see if the sum of those 
digits is 10 or more. If so, we must call the sum of the digits to the left 
one more. 

57. After the student has had abundant exercises similar to 
those just given, he should prepare a large number of other exer- 
cises like the following, and practice upon them until he can write 
the sums quickly and accurate ly from left to right. 



1. 

24635 
47586 

5. 

374628 
983245 



2. 
172156 

564678 

6. 

4236854 

2987431 



3. 

54367 

87348 

7. 

4653721 

6524786 



4. 
723589 

291423 

8. 

37145627 
23482196 



HOW TO ADD TWO COLUMNS AT ONCE. 

58, It will be found a great help in adding two columns at once 
to divide the numbers into syllables. Thus, instead of saying 
thirty-two (32) in adding, we say three-two (3-2) ; 46 call four^ 
six (4-6) ; 63 call six-three (6-3), etc. 
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82 19-6 Explanation. — Commencing at the lower left corner of the 
S5 16-4 numbers to be added, we read nine-three (9-3). Now, conceiv- 
46 13-9 ing the 9-3 to be under the 4-6, we read 13-9 ; the 13-9 under 
S4 9-3 the 2-5, we read 16-4 ; and the 16-4 under the 3-2, we read 19-6, 
S9 ^ or 196, the sum of the two columns. 

1^6 "^^ ^^^ ^y ^^^^ method the student should always fix his mind 

on the number conceived to be under the number to be added, 
id then read their sum. The numbers are to be readf not added. It will 
r^equire considerable practice to acquire celerity in adding by this method. 

Find the sum of the following by adding two columns at once : 



1. 


2. 


8. 


4. 


6. 


6. 


7. 


8. 


21 


13 


16 


23 


34 


22 


31 


42 


U 


41 


32 


15 


22 


31 


23 


14 


23 


32 


«!' 


:*• 


^ 


40 


12 


36 


42 


5T 


16 


4W 


26 


34 


47 


73 



9. 10. 11. 12. IS. 14. 15. 16. 

^ 31 42 23 34 17 21 33 



12 


13 


17 


46 


63 


32 


30 


45 


13 


22 


30 


55 


16 


54 


32 


16 


22 


33 


53 


34 


26 


20 


14 


22 


10 


20 


45 


43 


31 


53 


42 


34 


26 


24 


21 


20 


42 


12 


27 


43 


37 


46 


14 


61 


36 


66 


30 


25 



^ HOW TO ADD THREE COLUMNS AT ONCE. 

Il - S3 Explanation.— We place the pencil between the 3 and 4 of 

2. SI the second number from the bottom, and read $8.72 ; then up be- 

3-40 tween the 2 and 3, read $11.03; and then between the 1 and 2, 

5-32 read $12.26. 



60- HOW TO ADD FOUR COLUMNS AT ONCE. 

|1^ . 25 Explanation.— We place the pencil between the 1 and 1, and 
^^ -JIO read $114.42; then up between the and 1, read $144.52; and 
5V .12 then up between the 2 and 2, read $156.77, which is the sum of 
68.3 the four columns. 

f[5ft777 "^^ student who practices upon the examples given below 
and others simUar to them, and who in so doing learns to con- 
centrate his attention upon the work, will soon astonish himself and others 
At Mb skill in reading the sums of aooounts ot at leaat loMt \XAiii<& o\^^So;x«^ 



ADDITION. 

1 the sum of the following by adding all the columns oi 
;xaniple at once : 

1. 2. 3. 4. 

$2.13 13.20 $5.12 $8.25 

1.10 2.13 6.03 . 1.13 

5.21 1.15 7.10 4.22 

3.14 4.31 8.41 3.60 



7. 8. 

$81.11 $13.15 
10.40 21.20 

16.12 30.14 

21.13 46.30 



5. 


6. 


$11.20 


$14.13 


13.15 


20.12 


22.02 


25.30 


32.13 


17.25 


9. 


10. 


$3.25 


$2.12 


5.30 


4.20 


6,00 


5.10 


7.15 


6.13 


2.10 


3.40 


IS. 


14. 


$22.30 


$1.30 


12.10 


14.01 


13.20 


12.12 


14.30 


.30 


15.15 


.70 


32.13 


2.10 



11. 12. 

$4.00 $13.15 

5.10 14.10 

6.30 25.10 

7.25 36.43 

4.50 42.27 



15 16. 

$13.20 $32.10 

16.40 13.20 

5.10 40.05 

.45 .30 

1.20 6.15 

3.30 21.40 



HOW TO ADD HORIZONTALLY. 

61. It is sometimes necessary to add items horizontally, 
is especially true of books containing certain ruled colum? 
the various kinds of items. To avoid the necessity of re-arra 
the items so as to add them perpendicularly, and to avoid as 
as possible the liability to err the following method is i 
mended : 

Add horizontally the following : 

J. 2S64, 156, 54, 1723, 631. Ans. 4928. 



WRITTEN EXERCISES. 
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Explanation. — Since it is customary to read from left to right, we 
begin at the left with the units figure, 4, of the first number, and add to it 
successively the units 6, 4, 3, and 1 of the other numbers, making 18. We 
write down the 8 and carry the 1 to the ten's figure, 6, of the first number, 
and add to it successively the tens 5, 5, 2, and 3 of the other numbers, mak- 
ing 22. We write down the 2 and carry the other 2 to the hundred's figure, 
3, of the first number, and add to it successively the hundreds 1, 7, and 6 of 
the other numbers containing hundreds, making 19. We write down the 9 
and carry the 1 to the thousand's figure 2, of the first number, and add it to 
the thousand's figure. 1, of the fourth number (the other numbers not 
having a thousand's place), making 4, which we write. Hence, the sum of 
ibe numbers is 4928. 

Copy and add horizontally the following : 

2. 4678, 537, 642, 40354, 6342, 96. 

3. 734, 865, 732, 672, 8904, 6742. 

4. 1043, 27, 462, 8409, 76431, 27, 4896. 
6. 720, 42, 76, 871, 5630, 4725, 87. 

6. 1726, 307, 4268, 9725, 32, 403, 26. 

7. 34268, 28, 135, 6724. 5962, 306. 

8. 59260, 172, 427, 3964, 7685, 703. 

9. 14032, 675, 1089, 7638, 976472. 
iO. 89642, 4235, 72168, 73, 5, 987. 

11. 64356, 742345, 67345, 9643, 756, 7856, 723. 

12. 72, 814, 1734, 6896, 4672, 596, 754, 9147. 

13. 7627, 42306, 76248, 964, 505, 273, 45, 1005. 
14r. 53678, 904, 672, 96, 7, 49, 365, 27, 652. 

15. 345, 768, 9764, 642, 567, 8952, 354, 1024. 

16. Add vertically and horizontally the following statement of 

receipts : 





Mon. 


Tues. 


Wed. 


Thurs. 

1 


Friday. 


Sat. 


Total. 




1732.14 


$462.48 


$800.45 


f 100. 36 


$1000.50 


$465.30 






10.45 


103.24 


74.34 


9.46 


741. 16 


786.52 






16.76 


16.35 


.85.16 


972.18 


806.30 


394.15 






603.41 


17.52 


98.45 


76.87 


14.72 


617.25 






608.56 


167.18 


127.42 


14.72 


315.45 


872.48 






796.45 


19.76 


87.69 


176.14 


96.72 


13.65 




I 


1264.72 


134.67 


537.42 


985.76 


568.15 


1132.80 






4367.20 


573. 62 


18.17 


314.83 


87.43 


614.20 






7415.36 


1432.35 


38.42 


12.64 


15.16 


873.82 




Total... 

















SUBTRACTION. 



62. Subtraction is the process of finding the difference between 
two numbers. 

63. The Minuend is the number from which we subtract. 

64. The Subtrahend is the number to be subtracted, or taken 
from the minuend. 

65. The Difference, or Remainder, is the result obtained after 
subtracting. 

66. The Sign of Subtraction is a short horizontal line — , and 
is read minus. It denotes that the number after it is to be taken 
from the number before it. 

Thus, 7 — 4 = 3 is read 7 minus 4 equals 3, and means that 4 subtracted 
from 7 leaves 3. 

67. Principles. — 1. Only like numbers can he svhtracted, 

2. The difference or remainder must he like the minuend and 
subtrahend. 

3. The sum of the remainder a/nd the subtrahend is equal to the 
minu£nd. 

SUBTRACTION TABLE. 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 




1 


2 


3 
4 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 


7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 


8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


13 




2 


3 


14 
15 




3 


4 




4 


5 


16 




5 


6 


17 
18 
19 
20 




6 


7 




7 


8 




8 


9 




9 


10 


21 \ 


10 


11 


22.. 


\ 


11 


12 


2a 


12 


13 


^\ 



DRILL EXERCISES. 39 

E^XPLANATION.— This table is made the same as the addition table. The 
numbers in the left-hand column may be regarded as the subtrahend, and 
the numbers in the horizontal columns opposite the subtrahends as the 
minuends. The remainders will be found across the top. 

Thus. 1 from 1 leaves ; 1 from 2 leaves 1 ; 1 from 3 leaves 2 ; 1 from 4 
leaves 3 ; 1 from 5 leaves 4, etc. 

The order may be changed so that the numbers across the top may be 
regarded as the subtrahends, and the numbers on the left as the remain- 
ders. The pupil should work out the remainders for himself, and then 
thoroughly master the table. 

DRILL EXERCISES. 

68, The student should practice these exercises daily until he 
can tell the results instantly. 

1. 8 + ? = 15 15 — 8 = ? 8 + ? == 18 18 — 8 = ? 

2. 7+?=16 16 — 7 = ? 9+-? =15 15 — 9 = ? 

3. 4+?=12 12 — 4=? 5+?=16 16 — 5 = ? 

4. 6 + ? = 15 15 — 6 = ? 7 + ? = 15 15 — 7 = ? 

5. 9 + ? = 13 13 — 9 = ? 8 + ? = 17 17 — 8 = ? 

6. 8 + ? = 17 17 — 8 = ? 9 + ? = 19 19 — 9 = ? 

7. 7+?=l3 13 — 6 = ? 5+?=14 14 — 9=? 

8. 9 + ? = 16 16 — 9 = ? 8 + ? = 14 14 — 6 = ? 

9. 11 + ? = 18 18 — 7 = ? 10 + ? ^ 19 19 — 7 = ? 

10. 12 + ? = 21 21 — 8 = ? 12 + ? = 23 20 — 9 = ? 

11. 8 — 5 10 — 7 5—3 9—3 7 — 5 

12. 9—8 8 — 2 5 — 2 10—9 9 — 7 

13. 10 — 4 11—3 12 — 4 6 — 5 11—9 

14. 16 — 6 12 — 5 10 — 5 17 — 6 15 — 8 

15. 17 — 4 18 — 6 13—9 14 — 4 12 — 7 

16. 18—8 14 — 2 11 — 7 13—7 14 — 3 

17. 16-7 13 — 2 15—4 19—7 11 — 8 

18. 10 — 6 14 — 9 17—5 14 — 6 13 — 4 

19. 19 — 7 18 — 7 17—4 16 — 8 9 — 9 

20. 15 — 6 16 — 7 18 — 9 19 — 8 17 — 8 

21. Subtract by 2's from 24 to 2 ; thus, 24, 22, 20, 18, etc. 

22. Subtract by 3's from 30 to 0. From 37 to 1. 

23. Subtract by 4's from 48 to 8. From 46 to 2. 

24. Subtract by 5's from 60 to 0. From 57 to 2. 

25. Subtract by 6's from 72 to 6. From 69 to 3. 

26. Subtract by 7's from 84 to 0. From 75 to 5. 

27. Subtract by 8's from 96 to 8. From 86 tiO ^, 



/ 



40 SUBTRACTION. 

WRITTEN EXERCISES. 

69. 1. Subtract 245 from 698. 

Minuend, 698 EXPLANATION.— For convenience, we write the sub- 
Subtrahend, 24:5 trahend under the minuend, placing figures of the same 
Remainder 453 ^^^^^ ^^^ the same column. We draw a line beneath and 

begin with units to subtract. 5 units from 8 units leave 
3 units, which we write under the units ; 4 tens from 9 tens leave 5 tens, 
which we write under the tens ; 2 hundreds from 6 hundreds leave 4 hun- 
dreds, which we write under the hundreds. Hence, the difference, or re- 
mainder U 453. 

Proof. — 453, the remainder, plus 245, the subtrahend, equals 698, the 
minuend. Hence, the result in correct (Prin. 3). 

2. From 852 subtract 437. 

852 Method by BoRROWiNO.~We write the subtrahend under the 

437 minuend as before, and begin at the right to subtract. We cannot 

TTk take 7 units from 2 units ; but we can take 1 ten, which is equal to 10 

units, from the 5 tens and unite it with the 2 units, making 12 units. 

7 units from 12 units leave 5 units, which we write under the units. 

Since 1 ten was taken from the 5 tens, there are but 4 tens left. 3 tens 
from 4 tens leave 1 ten, which is written under the tens. 4 hundreds from 

8 hundreds leave 4 hundreds, which are written under the hundreds. 
Hence, the remainder is 415. 

Proof. — 415, the remainder, plus 437, the subtrahend, equals 852, the 
minuend. Hence, the result is correct. 

Method by Adding Ten.— Since 7 units cannot be subtracted from 2 
units, we will therefore add 10 units to the 2 units, making 12 units. 7 units 
from 12 units leave 5 units. Now, since we have added 10 units, or 1 ten, 
to the minuend, our remainder will be 1 ten too large. Hence, to secure 
the correct remainder, we must add 1 ten to the subtrahend. . 1 ten and 3 
tens are 4 tens. 4 tens from 5 tens leave 1 ten ; and 4 hundreds from 8 hun- 
dreds leave 4 hundreds. Hence, the remainder is 415. 

In practice, we say, 7 from 2, impossible, but 7 from 12 leaves 5, 3 from 4 
(or 4 from 5) leaves 1, and 4 from 8 leaves 4. Answer, 415. 

Rule. — Write the siibtrahend under the minuend^ so that figures 
of the sa/me order stand in the same column^ and draw a Une he- 
neath. 

Begin at the rights sxMract the nmnher expressed hy each figure 
of the nibtrahend from the nwriher expressed hy the jigwre above U^ 
and write the difference hencatli. 

If any figure of the siMraliend express a greater number them 

figure above it^ add ten to the latter^ and then svbtract. Take 

yr{?//i the .nmnber expressed hy the next figure of the rrmmend 
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add one to the numher expressed hy the next figure of the suhtror 
hend^ amd proceed as before. 

Proof. — Add the remainder to the subtrahend and^ if the work 
is correct^ the sum will equal the tninuend. 



Copy, 


subtract, and 


prove : 


3. 

45 
21 


4. 

76 
34 


6. 

87 
45 


8. 

235 
123 


9. 

427 
214 


10. 

381 
150 


13. 

453 
133 


14. 

368 
124 


15. 

676 
823 


la 

693 
231 


19. 

894 
741 


20. 

987 
567 


23. 

$8.35 
6.50 


24. 

$7.75 

5.85 


26. 

$6.05 
3.72 


28. 

3057 
: 1735 


29. 

4876 
2493 


SO. 

6064 

2178 


88. 

$75.26 
64.19 


84. 
$67.45 
43.80 


36. 

$59.72 
38.57 


1 88. 
\ 188.65 
•1 J5^ 


39. 

$57.32 

39.27 


40. 

$63.42 
35.37 


\ 48. 

\ 37456 
vl 21567 


44. 

58317 
27682 


46. 

67593 

62768 



6. 

68 
34 


7. 

96 
52 


11. 

536 

324 


12. 

687 
444 


16. 

637 

315 


17. 

789 

427 


21. 

4?«S 

218 


22. 

725 
492 


26. 

$8.68 
4.69 


27. 

$9.38 
4.4.5 


31. 

8470 
5492 


82. 

9632 

6827 


36. - 

$84.57 
65.25 


87. 

$48.37 
29.28 


41. 

$72.16 
48.60 


42. 

$70.85 

48.68 


46. 

83486 
28915 


47. 

98375 
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48. From 7000 subtract 4665. 

6 9 9 10 Explanation.— We cannot subtract 5 units from units, and 
< ^ ^ since there are no tens nor hundreds, 1 thou and must be changed 
^^ ^ ^ into hundreds, leaving 6 thousand ; 1 of the hundreds must be 
24 3 5 changed into tens, leaving 9 hundreds; and one of the tens into 
units, leaving 9 tens. The expression 6 thousands, 9 hundreds, 9 
tens, and 10 units is thus equal to the minuend. 5 units from 10 units 
leave 5 units, which we write under the units ; 6 tens from 9 tens leave 3 
tens, which we write under the tens : 6 hundreds from 9 hundreds leave 4 
hundreds, which we write under the hundreds ; 4 thousands from 6 thou- 
sands leave 2 thousands, which we write under the thousands. Hence, the 
result is 2435. 

Subtract and prove : 

49. 6000 — 3847. 59. $4500.75 — $1735.39. 

50. 7000 — 4672. 60. $6000.50 — $2400.70. 

51. 3500 — 1743. 61. $7080.48 — $4236.95. 

52. 4600 — 2478. 62. $8006 00 — $5237.45. 

53. 8000 — 6345. 63. $9050.60 — $7234.56. 

54. 5000 — 3408. 64. 67843500 — 1278934. 

55. 9000 — 7356. 65. 82000400 — 5234638. 

56. 46031 — 11234. 66. 59003040 — 7030425. 

57. 40637 — 21463. 67. 30040506 — 8214306. 

58. 74006 — 53764. 68. 90007003 — 6400294. 

PRACTICAL PROBLEMS. 

70. 1. A man had 380 bushels of corn, and sold 165 bushels. 
How many bushels had he left ? 

380 Solution.— If a man had 380 bushels of corn and sold 165 bushel:)* 
165 there remained the difference between 380 bushels and 165 bushels, 
2J5 which is 215 bushels. 

2. A farmer who owned 750 acres of land, sold 275 acres. Ho\^ 
many acres remained ? 

3. A merchant sold for $4563 ^oods which cost him $3645. How 
much did he gain? 

4. A ship that cost $35742 was sold for $40000. What was tho 
gain? 

5. George Washington was born in 1732, and died in 1799- 
How old was he at his death? How long since he died? 

6. Galileo was born in 1564, and invented the telescope in 1610^ 
How old was he when he invented it? How long since the tel^ — 

escape was invented? 
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7. A man owned property valued at $65475, and owed $18869. 
How much was he worth moie than he owed? 

8. In 1900 the population of New York was 3437202, and that of 
Chicago 1698575. How much greater was the population of New 
York than that of Chicago? 

9. A man having a fortune of $18000, willed $7500 to his wife, 
$4500 to his daughter, and the remainder to his son. How much 
did he leave to his son ? 

10. A merchant having $12360 in a bank, drew out $3475, and 
afterward put in $4720. How much had he then in the bank ? 

11. Mr. A bought a farm for $8450. He spent $2340 for im- 
provements, paid $87 for taxes, and then sold it for $12000. What 
was the gain? 

12. A grocer's profits last year were on fruits $350 ; on sugars 
1227 ; on potatoes $420 ; on syrups $165 ; on fish $137 ; on general 
merchandise $3785. He paid for rent $300, insurance $125, sala- 
ries $775, and incidental expenses $195. What was his net profit ? 

13. I went to a store and bought a hat for $1.75, tie for $0.45, 
6 collars for $1.25, 6 linen handkerchiefs for $1.87, and a cane for 
12.25. I handed the clerk a twenty-dollar bill. What change was 
given back? 

14. A firm's total resources are $27350, and the total liabilities 
19875. What is the net capital of the firm ? 

15. I had in bank on Monday morning $750. On Tuesday I de- 
posited $230 ; on Wednesday I deposited $475 ; Thursday I checked 
out 1322.60 ; Friday I checked out $172.25. How much remained 
in bank? 

16. A farmer received $750 for his wheat, $145.85 for his oats, 
tl90 for his rye, and $213.75 for his corn. He paid $115 for taxes, 
180 for labor, and $165 for other expenses. How much did he 



17. A merchant bought goods of a manufacturer amounting to 
13465, and paid him cash $1637.85. How much did the merchant 
still owe? 

18. Mr. H. began business with $4000. The first year he lost 
11450, the second year he gained $675, the third year he gained 
12285.68, and the fourth year he gained $1750. What was his 
capital at the end of the fourth year? 



MULTIPLICATION 



71. Hultiplication is a short process of finding the result where 
equal numbers are added together a given number of times. 

Multiplication is a short way of adding equal numbers. 

72. The Hultiplicand is the number to be multiplied. 

73. The Multiplier is the number by which to multiply. 

74. The Product is the result of the multiplication. 

75. The Factors of the Product are the multiplicand and the 
:iiultiplier. 

76. The Sign of Hultiplication is an oblique cross X. It is 
read multiplied hy when the multiplicand precedes it, and time» 
when the multiplier precedes the sign. 

Thus, 5 X 2 is read 5 multiplied by 2 when 5 is the multiplicand, but it 
is read 5 times 2 when 5 is the multiplier. 

77. Pkinciples. — 1. The raultiplicand may he cm abstrdct or a 
concrete numbet*. 

2. The m^ultiplier rmmt ahjoaya he rega/rded as an dhstraxst rvmnher. 

3. Either factor Tnay he used as the m/ultij>lier when hoth a/re ah- 
'ract. 

4r. The product is alwa/ys similar to the multiplicand. 

In practice, the smaller number is generally used as the multiplier. 
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MULTIPLICATION TABLE. 





2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 1 




4 


6 

9 

12 

15 

18 

21 

24 

27 

30 

33 

36 


8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 


10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 


12 

18 
24 
30 
36 
42 
48 
54 
60 
66 
72 


14 
21 

28 
35 
42 
49 
56 
63 
70 
77 
84 


16 
24 
32 
40 
48 
56 
64 
72 
80 
88 
96 


18 

27 

36 

45 

54 

63 

72 

81- 

90 

99 

108 


20 22 24 1 




6 


30 1 33 

40 1 44 
50 55 
60 66 
70 77 
80 88 
90 99 
100 110 
110 121 


36 

48 
60 
72 
84 
96 
108 
120 
132 
144 




8 




10 




12 




14 




16 




18 




20 




22 




24 


120 


132 



ANATION. — ^The numbers across the top may be regarded as the 
3and8, and those in the left-hand column as the multipliers. The 
1 will be found in the column under each multiplicand. 
3 ones are 3 ; 3 twos are 6 ; 3 threes are 9, etc. 
upil should make the multiplication table for himself, work out the 
I, and commit it to memory. Study, recitation, and frequent repe- 
re necessary to fix it in the mind. The pupil must repeat each line 
ble over and over, and be drilled upon it until he knows it. Writ- 
l^ble frequently will assist the pupil in committing it. 



DRILL EXERCISES. 
What are the products of the following ? 



5 


7X4 


10 X 8 


5X9 


8X 8 


7 


5X5 


7X2 


11 X 10 


3X9 


4 


6X4 


9X8 


7X5 


11 X 3 


9 


2X5 


2X7 


9X9 


7X6 


4 


8X6 


3 X 10 


6X3 


5X8 


7 


10 X 3 


11 X 2 


2X8 


9 X 12 


4 


7X8 


8X4 


4X 10 


8X3 


2 


5 X 10 


7X 9 


5X2 


6X2 


6 


8X5 


10 X s 


7 X 10 


2X9 


5 


9X3 


3X 11 


2X6 


7X 11 


9 


6X7 


9X4 


8X2 


6X6 


3 


11 X 5 


6X8 


9X6 


4X 2 


8 


3X 6 


12 X 3 


6X ^ 


'JsYv^ 



46 MULTIPLICATION. 

11 X 6 7 X 12 11X9 10 X 5 10 X 10 

4X7 0X3 3X7 3X12 6X10 

5X11 8X0 6 X 11 2 X 10 12 X 7 

6 X 12 10 X 12 9X7 12 X 8 10 X 6 

9X10 3X4 12 X4 8X10 4X3 

8X9 4X5 4X8 12 X2 12X10 

3X3 10 X9 5X12 4X4 11X13 

2X11 7X4 3X2 7X8 4X6 

4 X 12 10 X 10 8X7 10 X 11 2 X 12 

11 X 7 12 X 6 4 X 11 9 X 11 . 11 X 8 

12 X 9 11 X 11 12 X 11 12 X 5 12 X 12 
7X3 8X9 5X6 3X8 10 X7 

WRITTEN EXERCISES. 

79. 1. Multiply 385 by 7. 

Multiplicand, 385 EXPLANATION. — For convenience, we write the mul- 
Muitipiier, 7 tlpUer under the multiplicand, draw a line beneath, and 

Product, 2695 ^®&^° *^ ^^® ^^^^^ ^^ multiply. 

7 times 5 units are 35 units, or 3 tens and 5 units. We 

write the 5 units in units' place in the product, and reserve the 3 tens to 

add to the lens. 

7 times 8 tens are 56 tens, plus the 3 tens are 59 tens, or 5 hundreds and 
9 tens. We write the 9 tens in tens' place in the product, and reserve the 
5 hundreds to add to the hundreds. 

7 times 3 hundreds are 21 hundreds, plus the 5 hundreds, are 26 hundreds* 
or 2 thousands and 6 hundreds, which we write in the thousands' and hun« 
dreds' places in the product. 

Hence, the product is 2695. 

In practice, we say : 7 fives are 35 ; write 5 and carry 3. 7 eights are 56 
and 3 are 59 ; write 9 and carry 5. 7 threes are 21 and 5 are 26 ; write 26. 
Answer, 2695. 

Rule. — Wi^te the multiplier render the multipliccmd^ so th(M^ 
units may stcmd under units^ tens under tens^ etc. Dra/w a lin^ 
heneatJi, 

Begin at the rights and multiply eachjigxire of the m^ultiplicaud 
ly ttie multiplier^ writing the result and carrying as in addition. 







EXAMPLES. 






2. 


8. 


4. 6. 


6. 


7. 


846 


172 


683 785 


438 


iSS 


8 


4 


2 6 


6 


1 



PRACTICAL. PROBLEMS. H 

8. 9. 10. 11. 12. 13. 

.35 $3.36 $7.23 $5.94 6.72 8.91 

5 4*6 7 8 9 



Find the products of the following : 

14. 4 X 235 23. 4321 X 5 32. 6 X 25632 

15. 3 X 423 24. 5243 X 7 33. 8 X 37143 

16. 5 X 701 25. 6452 X 6 34. 5 X 41371 

17. 6 X 642 26. 8246 X 4 35. 7 X 56135 

18. 8 X 387 27. 5734 X 8 • 36. 9 X 47206 

19. 7 X 420 28. 7365 X 7 37. 8 X 83041 

20. 9 X 627 29. 6837 X 11 38. 7 X 73654 

21. 11 X 734 30. 6243 X 12 39. 8 X 93742 

22. 12 X 583 31. 8674 X 11 40. 9 X 84370 

PRACTICAL PROBLEMS. 

80. 1. What will 6 barrels of flour cost at $4.75 a barrel ? 

$4:. 75 Solution.— If one barrel of flour costs $4.75, 6 barrels will 
6 cost 6 times $4.75, which are $28.50. 

liOo 

2. How much must be paid for 5 tons of hay at $9.50 a ton ? 

3. A man sold 8 acres of land at $165 an acre. How much did 
he get for the land? 

4. There are 231 cubic inches in a gallon. How many cubic 
inches in 7 gallons? 

5. A farmer sold 6 cattle at an average of $42.65 a head. What 
was the amount received? 

6. A merchant bought 8 stoves for $14.75 each. What did he 
pay for them ? 

7. There are 5280 feet in a mile. How many feet in 5 miles ? 

8. A clerk received $14.80 per week. How much did he receive 
in 7 weeks? 

9. An agent sold 9 mowers for $35.50 each. How much did he 
receive for them? 

10. Sound travels 1120 feet in a second. How far will it travel 
in 11 seconds? 

11. A invested $1790 in grain, an 1 B invested 9 times as much, 
^t sum did B invest? 

12. There are 12 units in a dozen, and 12 dozen in a gross. 
What is th© number of pens in 12 gross, or a great gross? 



48 MUIiTIPLICATIOK-. 

DRILL EXERCISES. 

81. 1. How many are 10 times 4? 10 times 5? 10 times 6? 10 
times 7? 

2. What is annexed to 4 to make it 40? To 5 to make it 50? 
To 6 to make it 60 ? 

3. What then is annexed to a nmnber when it is* multiplied 
by 10? 

4. How many are 10 times 11 ? 10 times 12? 10 times 13? 10 
times 15? 

5. How many are 10 times 17 ? 10 times 19 ? 10 times 20 ? 

6. How many are 100 times 1? 100 times 2? 100 times 3? 
100 times 4? 

7. What is annexed to I to make it 100? To 2 to make it 200! 
To 4 to make it 400 ? 

8. What then is annexed to a nimiber when it is multiplied by 
100? 

9. How many are 1000 times 1? 1000 times 2? 1000 times 4? 
1000 times 6 ? 

10. What is annexed to 1 to make it 1000? To 4 to make it 
4000? To 6 to make it 6000? 

11. How then is a number multiplied by 1000? 

12. How then is a number multiplied by 1 with ciphers annexed ? 

82. Principle. — A nmnber is multiplied hy 10^ 100^ 1000^ ^., 
hy annexing to the multijolicand as many ciphers as there a/re dphrs 
in the m,ultijplier. 

WRITTEN EXERCISES. 

83. 1. Multiply 236 by 10. 

236 X 10 = 2360 Explanation.— Since annexing a cipher to the 

multiplicand multiplies it by ten, we merely indicate 
the operation and write out the result. 

EXAMPLES. 
What are the products of the following ? 

2. 247 X 10 312 X 100 4216 X 1000 

3. 315 X 10 431 X 100 5317 X 1000 

4. 562 X 10 729 X 100 5801 X 1000 

5. 489 X 10 673 X 100 7124 X 10000 

6. 576 X 10 485 X 100 5163 X 10000 

7. 604 X 10 726 X 100 4075 X 10000 

8. 817 V 10 801 X 100 8436 X 100000 



EXAMPLES. 49 

10. Multiply 4235 by 3000. 

4235 Explanation.— Since 3000 is equal to 1000 times 3, we first 

3000 multiply 4235 by 3, giving a produ -t of 12705, and this result is 
12705000 m^tiplied by 1000 by annexing three ciphers. 

Find the products of the following : 

11. 234 X 20 5ir X 200 Y235 X 2000 

12. 321 X 40 428 X 500 4103 X 4000 

13. 416 X 30 635 X 300 6251 X 5000 

14. 635 X 60 582 X YOO 7162 X 3000 

15. 548 X 40 746 X 400 4819 X 7000 

16. 736 X 60 653 X 800 7635 X 6000 

17. 675 X 70 495 X 600 6914 X 8000 

18. 487 X 80 714 X 700 3805 X 9000 

19. 743 X 60 821 X 800 6072 X 7000 

20. 681 X 90 572 X 900 8475 X 5000 

21. Multiply 342 by 235. 

342 ' Explanation. — For convenience, we write the multiplier under 
235 the multiplicand, units under units, tens under tens, etc. 
1710 ^® cannot multiply 235 at one operation, hence we multiply by 
1026O ^^^ parts, and then add the products. The parts by which we 
68400 multiply are 5, 3 tens, or 30, and 2 hundreds, or 200. 
30^^ 5 times 342 are 1710, the first partial product ; 30 times 342 are 
10260, the second partial product ; 200 times 342 are 68400, the third 
partial product. The sum of these partial products is 80370, the entire 
product 

342 Explanation— In practice, we omit the ciphers at the right of 
235 the partial products, the significant figures occupying their proper 
1710 plci'^^^ without the ciphers. 

1026 Thus, in multiplying by 3 tens, the lowest order in the product is 

684 ^^^ ' hence we write the first figure of the product under tens, 

^QQYA and the rest in their proper order. 

In multiplying by hundreds^ the lowest order in the product is 

liundreds ; hence we write the first figure of the product under hundreds, 

ftod the rest in their proper order. 

Rule. — Write the tnultiplier under the multiplicand^ so that 
'^nits ma/y sta/nd under units ^ tens under tens^ etc.^ a/nd draw a line 
hneath. 

Begin at the right and multiply the m/ultiplicand hy each sig- 
f^ificant figv/re of the multiplier^ writing the first figure of each 
poHial product under the figure of the multiplier which produces it 

Add the partial prodMcts^ and their sum will he the entire 
prod/ucU 



50 



MULTIPLICATION. 



Proof. — Mvltiply tlie multiplier hy the ^multiplicand ; and 
the work is correct^ the products will he the same. 

1. When there are ciphers between the significant figures of the mul 
plier, pi8 4 over them and multiply the significant figures only, taking C8 
to place the first figure of each partial product under the figure of the m 
tiplier used to obtain it. 

2. When there are ciphers at the right of the numbei s to be multiplie 
place the right-hand significant figures directly under each other, find t 
product of the numbers denoted by the significant figures, and annex 
many ciphers to the result as are found at the right of both numbers 



22. 


28. 




24. 


2436 


3754 




4030 


503 


2006 




5700 


7308 


22524 




2821 


12180 


Y508 




2015 


1225308 


7530524 




22971000 


Multiply : 








25. 1326 by 45. 




48. 


7046 by 646. 


26. 4517 by 38. 




49. 


8906 by 657. 


27. 6314 by 6L 




50. 


9827 by 809. 


28. 8143 by 73. 




51. 


34201 by 2134. 


29. 4658 by 59. 




62. 


43712 by 3200. 


30. 8792 by 84. 




53. 


57241 by 6354. 


31. 3425 by 36. 




54. 


63053 by 2345. 


32. 4316 by 42. 




55. 


68007 by 3012. 


33. 2803 by 53. 




56. 


70140 by 5400. 


34. 7142 by 67. 




57. 


435624 by 3005. 


35. 5361 by 70. 




58. 


384237 by 4250. 


36. 7432 by 85. 




59. 


516742 by 3900. 


37. 6343 by 93. 




60. 


'670405 by 7304. 


38. 5718 by 69. 




61. 


$415.24 by 2436. 


39. 8342 by 87. 




62. 


$364.18 by .5042. 


40. 9674 by 99. 




63. 


$530.35 by 6324. 


4L 2315 by 123. 




64. 


$675.08 by 7143. 


42. 4152 by 214. 




65. 


$7 6.42 by 6762. 


43. 7032 bv 325. 




66. 


$831. 70 by 8300. 


44. 6324 by 316. 




67. 


$689.87 by 7642. 


45. 57.^'3 by 428. 




68. 


$715.72 by 6864. 


46. 4:303 l)y 380. 




69. 


$819.01 by 4013. 


47. 6420 by 423. 




70. 


$900.14 by 6095. 



PRACTICAL PROBLEMS. 61 

PRACTICAL PROBLEMS. 

84. 1. How many pounds in 250 bushels of corn, if there are 
>6 pounds in a bushel ? 

2. How many oranges in 68 boxes, if each box contains 225 
)ranges? 

3. If a bushel of wheat is worth $1. 22, how much are 120 bush- 
els worth? 

4. How many bushels of oats will a field of 23 acres produce 
►vhich averages Y5 bushels to the acre ? 

5. If a man can earn $35 in a week, how much can he earn in 
52 weeks, or a year? 

6. A farm containing 148 acres was bought for $47 per acre. 
How much was paid for the farm ? 

7. If a saw-mill produces 2560 feet of boards in a day, how many 
feet can it produce in 104 days? 

8. At an average cost of $4675 per mile, what would it cost to 
build 150 miles of railroad? 

9. There are 5280 feet in a mile. How many feet in 316 
miles? 

10. A certain news office prints 7800 copies of its paper each 
day. How many copies at this rate could it print in 312 days? 

11. If a certain factory can make 1 5263 buttons in a day, how 
many buttons at this rate could it make in 26 working days, or a 
month? 

12. A planter put up his cotton into 375 bales, averaging 436 
pounds each. How many pounds of cotton did he have? 

13. A dealer bought 500 bushels of wheat at $1.15 a bushel, 300 
bushels of corn at $.45 a bushel, and 275 bushels of oats at $.28 a 
l>ushel. How much hid he pay for all ? 

14. In a block of houses there are 38 buildings, each building 
containing 27 windows, and each window 12 panes of glass. How 
^any panes of glass in the whole block of buildings. 

15. How many minutes in the month of January? 

16. A man bought 260 acres of cleared land at $65 an acre, and 
^ acres of woodland at $74.75 an acre. How much did he pay for 

all of the land? 

» 

17. A shoe-dealer bought 27 cases of shoes, each case containing 
^ pairs, at $1.35 a pair. What was the amount of the bill? 

18. If a certain town consumes 35760 gallons of water in a day, 
W much at this rate will be required for 365 days, or a year ? 



DIVISION. 



85. Division is the process of finding how many times one num- 
ber is contained in another. 

86. The Dividend is the number to be divided. 

87. The Divisor is the number by which we divide. 

88. The Quotient is the result obtained by the division. It 
shows how many times the dividend contains the divisor. 

89. The Remainder is the part of the dividend which is some- 
times left after dividing. 

90. The Terms in Division are the Dividend^ the Dwisor^ and 
the Qicotient 

91« The Sign of Division is a short horizontal line (in the line 
of writing), with a dot above and another below the middle <»f 
it H-. It denotes that the number before it is to be divided by the 
number after it. 

Thus, 8 ^ 2 is read 8 divided by 2. The forms 2 J 8, and } also indicate 
that 8 is to be divided by 2. 

92. Principles. — 1. The dwidend and divisor are like numbers. 

2. The qicotient is an abstract number. 

3. The divisor is abstract in dividing a number into equal parts* 

4. The product oftlie divisor and quotient^ phis the remainder^ 
^an,'i/. is egtuil to the dividend. 



DRILL EXERCISEa 



DIVISION TABLE. 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 I 11 1 12 


2 


4 


6 


8 


10 


13 


14 


16 


IS 


30 22 t 24 


3 


6 


9 


12 


15 


18 


21 


24 


37 


30 33 1 36 


4 


8 


12 


16 


20 


24 


28 


32 


36 


40 1 44 1 48 


S 


10 


15 


20 


25 


30 


35 


40 


45 


50 55 1 60 


6 


12 


18 


24 


30 


36 


42 


48 


64 


60 ^ 66 1 72 


7 


14 


21 


28 


35 


42 


49 


56 


63 


70 ' 77 1 84 


8 


16 


24 


33 


40 


48 


56 


64 


73 


80 88 1 96 


9 


18 


2T 


36 


45 


64 


63 


73 


81 


90 99 1108 


10 


90 


30 


40 


50 


60 


70 


80 


90 


100 110 1120 


11 
12 


22 


33 


44 


55 


66 


77 


88 


99 


110 121 1 132 


24 


36 


48 


60 


73 


84 


06 


108 


120 133 1 144 



teUNATiOK. — This table ia made tbe same ah the multiplication laUe. 
^numbers in the left hand column may be regarded as the divisora, the 
limbers to the rlKht aa the dividends, and those across the top aa the 
quttents. 
Thug, 2 in 2, 1 time ; 2 in 4, 2 times ; 2 in 6, 3 timea, etc. 
"then Is little need of committing a table of quotients, if tbe pupil readily 
racdla the products in multl plication. Should we wish to know how manj 
jimUiere are in 35, it we recall that^ve aevens are 35, we have the answer 
itonee. Five ia contained in 35 seuew timea; because five I'a are 35. Klne 
is contained in 64 six times ; because niue 6's are 61. 

Hsnce, division is the reverse of multiplication, or reverse muUiplkalion, 
the product being regarded as the dividend, and the two factors as divisor 
ud quotient. 

DRILL EXERCISES. 

9S. Tell at once iDe quotients of the following : 

45-!- 
110-i 
35- 



49 -T- 
18 H 



40- 
10 -i- 5 

70- 
12-^ 2 



64 






- 


DIVISION, 










64h- 8 


65 H 


-11 


36 H 


- 9 


16 H 


- 8 


36 -i 


- 6 


66 H 


-11 


18 H 


- 3 


48 H 


- 6 


45 H 


- 9 


8^ 


- i 


28 -i 


- 7 


84h 


- 7 


36 H 


-12 


54 H 


- 6 


54-4 


- 9 


56- H 


- 5 


27 H 


- 9 


99-4 


-11 


50 -i 


-10 


100-4 


-10 


72 H 


- 6 


72 H 


- 8 


21-4 


- 3 


36 H 


- 3 


60-4 


- 6 


90h 


- 9 


120 H 


H-10 


66 H 


- 6 


20-4 


- 2 


84-4 


-12 


72 ^ 


- 8 


12^ 


- 3 


63-; 


- 9 


96 ^ 


-12 


60 ^ 


-10 


9h 


h 3 


20-4 


- 4 


48 H 


^12 


80- 


■r- 8 


12-; 


- 4 


22-. 


h 2 


90 H 


f-10 


32- 


H 4 


24 H 


-12 


120- 


!-12 


48 H 


- 4 


28- 


■r- 7 


60 H 


■r- 5 


16 H 


f- 4 


132 H 


f-11 


77 H 


-11 


100- 


^10 


6- 


■r- 3 


56-. 


■^ 7 


24- 


i- i 


108- 


5-12 


72 ^ 


- 12 


56-4 


f- 8 


110 H 


-10 


88- 


^11 


21- 


i- 7 


121- 


5-11 


44- 


H 4 


99- 


H 9 


144- 


!-12 


54- 


5- 6 


72- 


i- 9 


132- 


h12 


60- 


i-12 


24- 


•:- 2 


28- 


H 4 


64- 


s- 8 


30- 


5- 5 


24- 


H 3 


70- 


i- 7 



94. When anythiDg is divided into two equal parts, each part i 
called one lialf; when into three equal parts, one thi/rd; when i 
four equal parts, one fourth^ etc. 

95. A Fraction is one or more of the equal parts of anything- 



96. Fractions are expressed as follows : 



One half by \. 
One fourth by \, 
Two fifths by f 



One third by J. 
Three fourths by f . 
Five sixths by |. 



Two thirds by |. 
One fifth by f 
Ten twelfths by if 



97. 1. Kead the following fractional expressions : 

A H A A 

15 14 28 29 

tJ tt tt tt 



4 



7 



5 



17 



18 



19 
51 



H 
i 



2. What is 

3. What is 

4. What is 
6. What is 

6. What is 

7. What is 

8. What is 

9. What is 

10. What is 

11. What is 



i^of 8? 



1 
7 



lof 9? 



iof 8? 

iof 15? 
1 

1 

T 

1 
T 

1 
T 

tV of 20? 
T^of 83? 



iof 12? 
i of 21f 
i of 16? 
iof 27? 



85 



10? 

15? 
16? 

25? 
24? 
35? 
32? 
36? 
40? 
55 



S2 



77 



TTTff 



■nTT 



14? 
21? 

24? 
30? 
36? 
56? 
40? 
54? 
50? 
66? 



16? 

27? 
32? 
40? 
48? 
70? 
56? 
63? 
80? 
88? 



20? 

30? 

40? 

50? 

54? 

77? 

72? 

81? 

100? 

99? 



24 

36 

44 

55 

72^ 

84» 

88? 

108' 

UOf 



WRITTEN EXERCISES. 55 

12. What is tV of 24? 48? 60? 96? 120? 144? 

13. What is 1 of 7? 

Explanation —7 equals 6 + 1 ; i of 6 is 3, i of lis J. Hence, i of 7 is 3^. 



14. 


What is i of 3? 


9? 


11? 


15? 


19? 


23? 


15. 


What is i of 4? 


5? 


7? 


11? 


17? 


25? 


16. 


What is i of 9? 


13? 


15? 


21? 


•23? 


29? 


17. 


What is i of J ? 


11? 


13? 


16? 


19? 


27? 


18. 


What is i of 11? 


13? 


17? 


19? 


31? 


37? 


19. 


What is ^ of 24? 


i of 35? 


i of 28? 


i 


of 68? 


20. 


What is tV of 37? 


A of 80? 


iVof 100? 


A 


of 143? 



WRITTEN EXERCISES. 

98. 1. Divide 1373 by 3. 

Divisor. Dividend. EXPLANATION. —For convenience, we write the divisor 

3 )1374 at the left of the dividend with a curve line between 

Quotient. 458 them, draw a line under the dividend, and begin at the 

left to divide. 
3 is not contained in 1 thousand any thousand times ; 1 thousand equals 
10 hundreds, which with 3 hundreds are 13 hundreds. 3 is contained in 13 
liundreds 4 hundreds times and 1 hundred remaining. We write the 4 hua- 
clrcds under the line in hundreds' place. 

1 hundred, the remainder, equals 10 tens, which added to 7 tens are 17 
t.en8. 3 is contained in 17 tens 5 tens times and 2 tens remaining. We write 
^he 5 tens under the line in tens' place. 

2 tens, the remainder, equal 20 units, which added to 4 units are 24 units. 
3 units is contained in 24 units 8 units times. We write the 8 under the line 
X n units' place. 

Hence, the quotient is 458. 

In practice, we say : 3 in 13, 4 times ; in 17, 5 times ; in 24, 8 times. 
-Answer, 458 

Proof- — The quotient, 458, multiplied by 3, the divisor, is 1374. Hence, 
t.he work is correct (Prin. 4). 

When the work is performed by writing only the dividend, divisor, and 
c^uotient, as above, the process is called Short Division, 

99. Short Division is the method in which only the dividend, 
divisor, and quotient are written, the operation being performed 
mentally. 

Short division should be employed when the divisor does not exceed 12. 

• 

Rule. — Write the divisor at the left of the dividend with a curve 
. line between them, and draw a Ihie under the dividend. 
I Beginning at the left^ divide ea^h figure of the di/vidend hy the 
divisor^ a/nd place the quotient under the figure dimded. 



56 



DIVISION. 



If there is a remainder after any division^ regard it as prejvxd 
to the neod figure of the di/Gidend^ and divide as before. 

If any partial dvoidend is less than the divisor^ write a ciphfr 
in the quotient^ and prefix such dividend to the next figure. 

When there is a final remainder^ torite it after the quotient^ or 
with the divisor beneath it as part of the quotient 

Pboof. — Midtiply the quotient by the divisor^ and add the re- 
inainder^ if any^ to the product. If the work is correct the resvlt 
wUl equal the dividend. 

We begin at the left to divide, so that the remainder can be united to 
the number of units of the next lower order, giving a new partial dividend. 



Divide by short 

2. 

3 )25092 
8364 

6. 1929 H- 3 

7. 3820 ^ 5 

8. 2304 -^ 4 

9. 4470 -^ 6 

10. 5375 ^ 6 

11. 7251 -4- 3 

12. 9142 -^- 7 

13. 6048 -4- 4 

14. 6105 -^ 5 

15. 9234 H- 6 

16. 7042 -f- 7 

17. 8364 -f- 3 

18. 3428 -^ 4 

19. 5024 -f- 8 

20. 7110 -^ 6 

21. 7385-^5 

22. 6323 -^ 7 

23. 7400 H- 8 

24. 8325 -^ 9 



EXAMPLES. 
division : 



8. 

5 )21025 
4205 

26. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
' 37. 
38. 
39. 
40. 
41. 
42. 
43. 



4. 

7 )1304.50 
$43.50 



8 04 8 

4 

2 7^8 5 

40°8g 
IB 

4179 

S 
58 6 

4136 
4 

6 2 76 

6 

8 8 44 
7 

6525 
— ^~ 

7 3 80 

5 

6 3 84 

4 

73 7 5 

64 7 8 
6 

81^Q7 
5 

?482 
7 

807 2 

7 94 9 

8 

7 6 89 
S 

817 6 



6. 

9 )207365 

23040f 

44. 674584-^ 7 

45. 341877 H- 8 

46. 918468 -H 9 

47. 891473-^11 

48. 876436 H- 12 

49. $432.48 -^ 6 

50. $462.24 H- 8 

51. $714.98 -^ 7 

52. $937.65 h- 5 

53. $674.04 -T- 6 

54. $870.80 -f- 8 

55. $932.12-^ 7 

56. $652.40-?- 8 

57. $712.35 H- 5 

58. $821.70 -f- 9 

59. $934.32 h- 6 

60. $837.50-^10 

61. $793.10-^11 

62. $984.72 -5- 12 



PRACTICAL PROBLEMS. 

100. 1. There are 3 feet in one yard. How many yards in 875 
feet? 

2. In one peck there are 8 quarts. How many pecks in 195S 
quarts? 
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3. In one square yard there are 9 square feet. How many 
square yards in 2115 square feet? 

4. In a certain box there were 1728 eggs. How many dozen 
did it contain? 

5. At $6 a barrel, how many barrels of flour can be purchased 
for 11200? 

6. The salaries of 7 men amounted to $5838. What was the 
average salary? 

7. If a vessel sails 9 miles an hour, how long at this rate will 
it take her to sail 1089 miles? 

8. I bought 6 lots for $5484. What was the average price of 
each lot? . 

9. At 8 cents a yard, how many yards of muslin can be bought 
for 13.04? 

10. A father divided $19480 equally among his 8 children. How 
much did each child receive? 

11. A man bought 7 cows for $171.50. What was the average 
price paid for each cow? 

DRILL EXERCISES. 

101. 1. How many lO's are there in 40? In 50? In 60? In 
70? In 100? In 150? In 200? In 300? 

2. What must be cut off from 40 to make the number 4 ? From 
60 to make it 5 ? From 100 to make it 10 ? From 300 to make 
it 30? 

3. How many ciphers in the divisor 10? How many figures 
cut off from the right of the dividend will give the quotient when 
divided by 10 ? 

4. How many lOO's in 400 ? In 500 ? In 1600 ? In 2500 ? 

5. What must be cut off from 400 to make the number 4 ? From 
500 to make it 5 ? From 1 500 to make it 15 ? From 2500 to make 
it 25? 

6. How many ciphers in the divisor 100? And how many fig- 
ures are cut off from the right of the dividend in dividing by 100? 

7. How many lOOO's in 2000 ? In 6000 ? In lOOOOf In 18000 ? 

8. How many ciphers in 1000? And how many figures are cut 
off from the right of the dividend to secure the quotient in divid- 
ing by 1000? 

9. How many figures did you cut off in dividing numbers by 
101 in dividing by 100 ? In dividing by 1000 ? 
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10. How then may a number by divided by 10, 100, 1000, etc. 

102. — A Tvwmher may he divided hy 10^ 100^ 1000^ etc.^ hy cutting 
off from the right of the dividend as many figures as there are 
ciphers at the right of the dvi)isor. 



WRITTEN EXERCISES. 



108. Divide the following : 

1. 

1|00 )246|00 
246 

4. 36700 -5- 100 

5. 41500 H- 100 

6. 26734 -^ 100 

7. 51461 -^ 100 

8. 73640 -^ 100 



2. 

1|00 )421|37 

421i% 
9. 73145 -^ 1000 

10. 64732 H- 1000 

11. 72158 -^ 1000 

12. 94730 -r- 1000 

13. 42564 H- 1000 



3. 

1|000 )38|769 

38iY(fo 

14. 65371 -^ 10000 

15. 51234 -^ 10000 

16. 73418-^,10000 

17. 81437 -^ 10000 

18. 67483 -f- 10000 



19. Divide 54743 by 300. 

3|00 )547|43 Explanation.— We first cut off the ciphers at the 

232 143 right of the divisor and as many figures at the right of 

182-^4 ' ^^® dividend. The remaining part of the dividend is then 
*^® divided by 3, the remaining part of the divisor, giving 

a quotient of 182 and a remainder of 1 hundred. 1 hundred plus 43, the 
partial remainder cut off, gives the entire remainder 143. Hence, the quo- 
tient is 182i^. 

Divide : 

20. 4356 by 20 

21. 2481 by 40 

22. 7635 by 60 

23. 8147 by 70 

24. 5746 by 50 

25. 6174 by 80 

26. 7493 by 90 



27. 35867 by 200 

28. 41635 by 400 

29. 53643 by 500 

30. 72430 by 600 

31. 48763 by 700 

32. 87354 by 800 

33. 93673 by 900 



34. 426781 by 3000 

35. 546735 by 4000 

36. 764324 by 6000 

37. 843162 by 8000 

38. 437527 by 7000 

39. 728379 by 8000 

40. 567145 by 9000 



41. Divide 4819 by 23. 

Divisor. Dividend. Quotient 

23) 4819 (209H 
46 



Explanation.— 23 is not contained in 4 thoo- 
sands any thousands times ; hence, there are no 
thousands in the quotient. 4 thousands and 8 
hundreds are 48 hundreds. 23 is contained in 48 
hundreds 2 hundreds times. We wHIe the! 
hundreds in the quotient at the right of tiM 
dividend and multiply the divisor by them. 1 

hundreds times 23 are 46 hundreds, which subtracted from 48 hundredi 

leave 2 hundreds. 

2 hundreds and 1 ten are 21 tens. 23 is not contained in 21 tens any tfB 

IdiDes; th rite in the tens's place in the quotient. 



219 
207 

12 
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21 tens and 9 units are 219 units. 23 is contained in 219 units 9 units 
times. We write the 9 units in the quotient and multiply the divisor by 
them. 9 units times 23 units are 207 units, which subtracted from 219 units 
leave a remainder of 12 units. To indicate the division of the remainder by 
23, we write the 12 over the 23 with a line between them. 

Hence, the quotient is 209^. 

In practice we say : 23 in -18, 2 times ; write 2 in the quotient. 2 X ^ ^ 
46, which subtracted from 48 leaves 2. Bring down 1. 23 in 21, times ; 
write in the quotient. Bring down 9. 2.) in 219, 9 times ; write 9 in the 
quotient. 9 X 23 = 207, which subtracted from 219 leaves 12. Answer, 209Jf 

Proof, (209 X 23) + 12 = 4819. Hence, the work is correct (Prin. 4). 

' When in dividing the work is written out in full, as above, the process is 
called I/ynjg Division. 

104. Long Division is the method of dividing when the work 
is written out in full. 

LfOng division is generally employed when the divisor exceeds 12. 

Rule. — Draw a curve line at hoth sides of the di/vidend^ and 
"write the di/i)isor at the left, 

Di/vide the number e^ypressed hy the feijoest figures at the left of 
the dividend that will contain the divisor^ and write the quotient 
at the right of the dividend. 

MfidtipVy the di/visor hy the quotient ; subtract the product from 
the pa/rt of the di/oidend used^ and to the remainder hring down the 
next figure of the dividend. 

If any partial dividend will not contain the dwisor^ place a 
cipher in the quotient^ hring down the next figure of the dividend^ 
and proceed as hefore. 

Wlien there is a final remainder^ write it after the quotient^ or 
"with the dm)isor heneath it as part of the quotient. 

Pboop. — ^The proof is the same as in Short Division. 

1. The student should carefully observe the four steps in the process of 
long division : 1st, Divide; 2d, Multiply; 3d, Subtract; 4th, Bring down. 

2. To findtlie quotient figuret see how often the ^rst figure at the left in the 
divisor is contained in the first fi>g%ire, or first two fi^ures^ at the left of the 
parlial dividend, making allowance for the addition of the tens from the 
product of the second figure of the divisor. 

3. If after multiplying the divisor by the quotient figure, we find the pro- 
duct gn^ater than the partial dividend from which it is to be subtracted, 
tbe quotient figfure is too large, and must be diminished. 

4. Each remainder must be less than the divisor. When the remainder 
Us as great as the divisor, the quotient figure is too smaU, and must be in- 
creased. 

&. When there is no remainder, the divisor is called an exact divisor of the 
dividend. 
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Find the quotients : 










42. 


156^ 


-13 


60. 


5103-^ 


-42 78. 


46713-! 


-64 


43. 


210 -i 


-16 


61. 


7382^ 


- 61 79. 


73148 ^ 


^84 


44. 


748^ 


-22 


62. 


8135 H 


- 61 80. 


98732 - 


5-94 


45. 


768 -i 


^32 


63. 


6871 -i 


- 71 81. 


64373- 


h46 


46. 


837 H 


h27 


64. 


6496 H 


f- 81 82. 


81736 - 


h38 


47. 


864- 


^24 


65. 


7352- 


!-91 83. 


134356 - 


5-46 


48. 


899- 


i-29 


66. 


6873- 


h32 84. 


148761 - 


5-55 


49. 


962- 


i-34 


67. 


8342 -i 


- 42 86. 


201343- 


i-66 


50. 


943 H 


-41 


68. 


7880 ^ 


- 63 86. 


314316 - 


5-76 


51. 


999 H 


-37 


69. 


9876-. 


f- 64 87. 


401334- 


5-86 


52. 


2925- 


^13 


70. 


38723 - 


=- 72 88. 


387693 - 


5-95 


53. 


2760- 


i-15 


71. 


61635 - 


■r- 62 89. 


537148 - 


5-47 


54. 


4473- 


^21 


72. 


71406 - 


s-82 90. 


672041 - 


5-68 


55. 


5450- 


J- 26 


73. 


38674 - 


■r- 92 91. 


713367 - 


5-49 


66. 


8424- 


^27 


74. 


61483 - 


I- 43 92. 


637415 - 


5-8T 


67. 


4236-. 


r-Sl 


75. 


73810 - 


■r- 53 93. 


714326- 


5-8» 


68. 


2847- 


f-41 


76. 


84152 ^ 


- 73 94. 


842353- 


5-9r 


59. 


3185 - 


f-51 


77.. 


50460- 


■r- 63 95. 


786486- 


5-0»- 




96. 13246072 -i 


f-101 


107. 234606372- 


1- 876 






97. 24132413 -^ 


-201 


108. 420037204 - 


h 987 






98. 34605328 h 


-301 


109. 567820346 H 


- 798 






99. 36146671 h 


-401 


110. 876543210 H 


- 999 






100. 60361426- 


!-212 


111. 346241356 -^ 


h-1010 






101. 43254214 -^ 


-311 


112. 472630428 - 


F-1132 






102. 62141637 -i 


^610 


113. 351648172 H 


1-3134 






103. 71034142 - 


h-608 


114. 643716243- 


s-8340 






104. 48762035 -i 


f-821 


115. 731641278 -^ 


f-5i68 


• 




105. 32460574 -. 


1-735 


116. 846732412 -i 


1-4376 






106. I 


56387263 - 


h-852 




117. 570007003- 


1-6087 





PRACTICAL PROBLEMS. 

105. 1. At $35 each, how many cows can be bought for f840t 
35) 840 (24 Solution.— If $35 will buy one cow, $840 will buy as many 



70^ 

140 
140 



cows as $35 are contained times in $840, which are 24. 

2. If a steamboat sails 18 miles an hour, how long 
will it take to go 576 miles ? 
3. There are 32 quarts in a bushel. How many bushels are 
there in 3936 quarts? 

4. How many days are there in 41^S \io\it»*\ 
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5. I wish to place 1440 pens in boxes of 36 pens each. How 
DMuiy boxes will be required ? 

6. How many farms of 50 acres each can be made from a tract 
of land containing 1200 acres? 

t A certain cistern contains 4725 gallons of water. How many 
hogsheads of 63 gallons each would be required to hold it? 

8. A field of 80 acres produced 2160 bushels of wheat. What 
^ras the average yield per acre? 

9. There are 56 pounds in a bushel of corn. How many bush- 
els in 19320 pounds of corn ? 

iO. At the rate of 136 miles a day, how n^any days would it re- 
quire to travel 5712 miles? 

11. There are 128 cubic feet in one cord. How many cords are 
there in 10112 cubic feet of wood? 

12. A gallon contains 231 cubic inches. How many gallons in 
* vessel that contains 7392 cubic inches? 

13. A cotton grower raised 154224 pounds of cotton. How many 
Wes averaging 324 pounds each could be made from it? 

11 The stock c f a railroad company is $3750000. If it is divided 
intosKares of $500 each, how many shares are there? 

14. If the combined wealth of 2135 men is $6419945, what is the 
average wealth of each man? 

16. The product of two numbers is 515522, and the smaller is 
822. What is the larger number. 

17. The product of two numbers is 433825428, and the larger is 
71873. What is the smaller number. 

18. The state of Pennsylvania has an area of 45215 square miles. 
Bhode Island has an area of only 1250 square miles. How many 
states of the size of Rhode Island could be formed out of Pennsyl- 
vania, and how many square miles would be left over ? 

19. In 1900, the inhabitants of Pennsylvania numbered 6302115. 
About how many persons, on an average, were living on a square 
mile? 

THE SIGNS OF AGGREGATION. 

106. The Signs of Aggrregation are the Parenthesis, ( ) ; the 

ViDcnlum, ; the Brackets, [ ] ; and the Braces, { } . They 

show that the numbers included by them are to be subjected to 
die same operation. 

Thus, each of the expressions (3 +4)X5, 3+4X 5, [3 + 4]X 5, and {3+4} 
X^ shows that the sum of 3 and 4, or 7, is to be multiplied by 6; but 
3 + 4X ^ "^eaiui that 3 is to be added to 4 times 6. 



6^ DIVISION. 

When numbers are under the vinculum, or are included wlihin any 
the other signs of aggregation, they are commonly said to be ia parenlhesi 

107. The Terms of an expression are the parts connected by tl 
signs + or — . 

Thus, the expression 4 + 6 contains two terms. (4 + 5) X 2 + (6 — 3) 
4 also contains but two terms ; for the expression included in each pare 
thesis is treated as a single number. 

1. 4 + 8 -^ 2 = 4 + 4 or 8; but (4 + 8) -4- 2 = 12 -^ 2, or 

2. 6 + 4 X 7 — 5 = 6 + 28 — 5, or 29 ; (6 + 4) X 7 — 5 = 
70 — 5, or 65 ; and (6 + 4) X (7 — 5) == 10 X 2, or 20. 

Hence, to find the value of expressions containing parenthetic 
forms : 

1st. Simplify the expressions within the parenthesis by perfon 
ing the operations indicated by the signs. 2d. Perform the mu 
tiplication or division indicated. 3d. Combine the terms i 
indicated by the signs + and — . 

When expressions contain two or more parentheses, brackets, etc., p€ 
form the operations indicated by the inner ones first. 

EXAMPLES. 
Find the values of the following: 

3. (4 + 5) X 6 8. (4 + 2) X 6 — (3 + 2) X 4 

4. (4 + 6) X 7 — 3 9. (5 + 7) X 4 + (6 + 8) -^ 7 

5. (6 + 2) X 4 + 3 10. 8 + 12 H- 4 — (4 + 6 -^ 2) 

6. (3 + 7) X (3 + 2) 11. (6 + 3) X 5 + (10- 6) h- ! 

7. (8 + 6) -f- 2 + 5 12. "12 + 8 -f- 4 — 4 + 6 -f- 2 

13. 10 + 3 X [7 + 3 X (8 — 2) + 5] 

14. [(65 — 15) X 2 ~ 16 + 4 ] -^5 

15. 7 X 1(184 — 36) H- 4 ~ (9 X 3 + 4) + 24 X 

RELATION OF TERMS IN DIVISION. 

108. The value of the quotient depends upon the dividend %>' 
the divisor. If either is changed, the quotient will be change 
If both are changed, the quotient may or may not be changed. 

Take the equation, 32 -5- 8 = 4. If we multiply the dividend by 2, ' 
have 64 -H 8 = 8, which multiplies the quotient by 2. If we divide the divSi 
by 2, we have 32 -s- 4 = 8, which also multiplies the quotient by 2. 

If we divide the dividend by 2, we have 16 h- 8 = 2, which divides ^ 
quotient by 2. If we multiply the divisor by 2, we have 32 -h 16 s 2, whi< 
siso divides the quotient by 2. 
// wo muhiply both dividend and dVvlaor \>^ ^, ni© Yiw^ ^ -s-16s»< 
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wliich does not change the quotient. If we divide both dividend and divisor 
by 2, we have 16 -i- 4 = 4, which also does not change the quotient. 

These facts may be shown to be true of any equation. Hence, the fol- 
ia living: 

109. Principles. — 1. Multiplying the dividend or dividing the 
diiyisor hy any number^ multiplies the quotient hy that number. 

^. Dividing the dividend or multiplying the divisor hy any num- 
ber*^ divides the quotient hy that number, 

3. Multiplying or dividing hoth dividend a/nd divisor hy the 
soLTne number^ does not change the quotient, 

AKITHMETICAL ANALYSIS. 

110. Analysis is the process of solving problems by a compari- 
son of their parts to each other directly ; or indirectly, through 
tlieir relation to the unit. 

1. If 5 apjjles cost 7 cents, what will 10 apples cost?. 

-A.NALYSIS. — If 6 apples cost 7 cents, 10 apples, which are 2 times 5 
*PI>les, will cost 2 times 7 cents, or 14 cents. 

2. If 6 combs cost 9 cents, what will 12 combs cost? 

3. If 4 lemons cost 12 cents, what will 16 lemons cost? 

4. How much will 15 oranges cost, if 3 oranges cost 8 cents? 

5. What must be paid for 32 barrels of flour, if 8 barrels cost 

6. If 7 tons of coal cost $22, what will 21 tons cost? 

7. If 12 yards of muslin cost ^^ cents, how much would 4 yards 
cost? 

-A.NALYSIS. — If 12 yards of muslin cost 66 cents, 4 yards, which is \ of 12 
ya^i^^is, would cost \ of 66 cents, or 22 cents, 

8. If 18 pigs cost $30, how much must be paid for 9 pigs ? 

9. If 14 pencils cost 24 cents, what will 7 pencils cost ? 

10. How much must be paid for 9 sheep, if 36 sheep are worth 
Il40? 

11. In 15 quires of paper there are 360 sheets. How many 
sl^eetsare there in 5 quires? 

12. If 48 bushels of corn cost $24, what must be paid for J 2 
bushels? 

13. If 5 pounds of rice cost 35 cents, what will 9 pounds cost? 

Analysis. — If 5 pounds of rice cos?t 35 cents, 1 pound will cost \ of 35 
*^ntB,or 7 cents ; and since 1 pound costs 7 cents, 9 pounds will cost 9 times 
7cent9, or 63cSnt8. 
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14. James walked 36 miles in 9 hours. How far, at this nu'tf^y 
could ho walk in 11 hours? 

15. How many tons of hay will a drover feed in 12 weeks, i»* 
the rate of 10 tons in 5 weeks? 

16. If 8 men can dig 32 rods of ditch in a day, how much can 1^ 
men dig in the rtamo time? 

17. If 7 bushels of wheat are worth $5.60, how much are 30 
bushCils worth? 

18. A farmer raised 360 bushels of wheat on 12 acres of land- 
How much wheat, at this rate, could he raise on 15 acres? 

REVIEW. 

111. 1. A man gave $2150 for a house, $750 for a lot, and had 
$1700 left. How much money had he before purchasing? 

2. Mr. M. had $6000. He gave to each of his four children 
$1250. How much money had he left? 

3. My farm contains 175 acres. At what price per acre mxi9^ 
1 sell it to receive $14175 ? 

4. John went to a store and bought 28 pounds of sugar at ^ 
cents a pound ; 3 pounds of butter at 16 cents a pound ; 5 dozetP- 
eggs at 17 cents a dozen ; and 7 pounds of oatmeal at 5 cents 0^ 
pound. He gave the clerk a 10-dollar bill* What change wa» 
given back? 

5. A dealer bought 17 mowers at $25 each, and gave in ex- 
change 12 tons of old metal at $5.25 a ton, and the balance in casL 
How much cash did he pay? 

6. A company invested a million dollars in bonds of $1000 
each. How many bonds did the sum secure ? 

7. Mr. R's barn cost $2350 ; his house cost 3 times as much as 
his barn ; and his farm cost as much as both. What was the cost 
of the farm ? 

8. A dealer bought 176 barrels of oil at $3.20 per barrel. He 
lost 21 barrels by a fire, and sold the remainder at $4.45 a barrel. 
Did he gain, or lose, and how much? 

9. A clerk receives a salary of $60 a month, and his expenses 
are $45 a month. In how many years, at this rate, can he pay for 
a house which cost him $1800 ? 

10. Mr. Mancor has $10000 which he wishes to invest in real 
estate. If he should buy a house for $4500, how many acres of 
land could he buy with the balance at $110 an acre ? 



REVIEW. e5 

11. A farmer wished to pay a mortgage of 1800. He sold 180 
bushels of wheat at $.90 per bushel, and enough clover seed at $3 
per bushel to lift the mortgage. How many bushels of clover seed 
did he sell? 

12. A drover had 360 sheep. He sold to one man 120 sheep, 
and to another 75, and then bought enough to make his number 
500. How many did he buy? 

13. Mr. B. sold 3450 bushels of wheat, then bought 1200 Wsh- 
els, and then had 1750 bushels. How many bushels had he at 
first? 

14. A ship whose rate of sailing is 1 12 miles a day is already 540 
miles on its course, when another vessel whose rate is 148 miles a 
da*y leaves the same port for the point as the other. In how many 
days wiU the former vessel be overtaken by the latter? 

15. Two men start from the same place at the same time and 
travel in opposite directions, the one at the rate of 23 miles a day, 
and the other 26 miles. How far wiU they be apart at the end of 
6 days? 

16. The distance from New York Qty to London by postal route 
is 3740 miles, and the mail time is about 6 days. What is the rate 
of sailing per hour, in whole numbers? 

17. Mr. H. sold from his farm 265 bushels of wheat at $.80 per 
btxshel ; 400 bushels of corn at ¥.35 per bushel, 130 bushels of oats 
at ^.25 per bushel, and 7 tons of hay at $8.50 per ton. How much 
did he realize from the farm? 

18. I sold 75 acres of land at $90 per acre, and invested the 
"^oney in land at $50 per acre. How many acres did I purchase? 

X9. If Mr. Row's field of 16 acres should yield 27 bushels of 
^H^at to the acre, what would the grain be worth at $.98 per 
bvishel? 

20. A teacher's salary is $100 per month. His expenses per 
^^ek average $19.35. How much can he save in a term of 9 
Months? 

PROPERTIES OF NUMBERS. 
112. Numbers are either odd or even^ prime or composite. 
lis. An Odd Number is a number that cannot be exactly divided 

^y 2. 

Ilie unit 3gure of an odd number is always, 1, 3, 5, *; , or ^\ ^A^^'iX^^. 
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114. An Even Number is a number that can be exactly dividecS. 
by 2. 

The unit fi|;ure of an even number is always 0, 2, 4, 6, or 8 ; as 4, 20, 3&^ 

115. A Prime Number is a number that can be exactly dividec^ 
only by itself and 1. 

Thus, 1, 3, 5, 7, 11, 13, 17, etc., are prime numbers. 

116. A Composite Number is a numbei: that can be exactly j^ 
divided by others besides itself and 1. 

Thus, 4, 6, 8, 10, 12, 14, 15, etc., are composite numbers. 

DRILL EXERCISES. 

117. 1. Tell which of the following numbers are odd or ev^n: 

I, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 30, 
22, 27, 31, 36, 39, 40, 42, 45, 43, 46, 48, 50. 

2. Tell which of the following numbers are prime or cam- 
posite : 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30. 

8. Name the prime numbers from 31 to 67. From 67 to 101. 

4. Name the composite numbers from 20 to 50. From 50 to 
75. From 75 to 100. 

5. Select all of the prime numbers from the following : 8, 1^> 

II, 17, 15, 18, 19, 23, 41, 45, 20, 21, 27, 29, 38, 42, 36, 35, 31, 43, 
45, 47, 63, 61, 67. 

6. Select all of the composite numbers from the following : ^3, 
19, 20, 21, 24, 25, 29, 26, 27, 32, 34, 37, 39, 68, 71, 73, 78, 80, 47, 
45, 84, 87, 93, 99. 

DIVISIBILITY OF NUMBERS. 

118. A number is divisible by another when the latter wiU dv^^^^ 
the former without a remainder. 

119. Any number is divisible — 

1. By 2, if it is an even number. 

2. By 3, if the sum of the digits is divisible by 3. 

Thus, 231 is divisible by 3, for 2 + 3 + 1, or 6, is divisible by 3. 

3. By 4, if the two right hand figures are ciphers or expre^ * 
number divisible by 4, 

TbuB, 300, 516, 928, etc., are divisible by 4, 




BERS. ^ 



sum of the digits is 

number and 4 + 3 + 2, or 

^re ciphers, or express a 

y8. 

divisible by 9. . 



.). 



digits are ciphers or are divis- 
hand digits are ciphers, or ex- 

t^CISES. 

the exact divisors of the following 



11. 31416 16. 53712 

12. 43700 17. 48224 

13. 27125 18. 70227 

14. 32536 19. 67401 
; 15. 74375 20. 74000 

FACTORING. 

>t a number are the numbers which multi- 
oduce it. 

bors of 18. 
OPS are prime numbers used as factors or exact 

4' is the process of separating a number into its 

me Factors of a composite number are the prime 
J multiplied together will produce it. 

id 3, are the prime factors of 18. 



^4 
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124. An Exponent is a small figure written a little above a 
to the right of a number to indicate how many times the numl 
is used as a factor. 

Thus, 3 used as a factor 2 times is indicated by 3^. 

125. Pbinoifles. — ^1. A number is diviaible hy its prime factt 
or Jyy amy product of them. 

2. A number is divisible only by its pri/ms factors or by sm 
product of them* 

The number itself and unity are not considered factors of a number. 

WRITTEN EXERCISES. 

126. 1. What are the prime factors of 4:2? 

2 42 Explanation.— We find (Art. 119) that 2 is a prime factor of ^ 
Q "21 Dividing the quotient or other factor by 3, we find that 3 and 
-^ ^^ factors of 21. Since 2, 3, and 7 are prime numbers they a 
the prime factors of 42. 
Proof.—Z X 3 X "^ = 42 (Art. 123). 

Rule, — Dvvide the given number by amy prime rvumber great 
than i, that is a/n exact divisor. Divide the quotient in the sam 
Tfianner^ and so continue until the quotient is prime. 

The divisors and the last quotient will be the prime factors. 







EXAMPLES. 




JlD 


1(1 the 


prime factors of the following : 




2. 


84 


8. 428 


14. 4336 


20. 6486 


3. 


108 


9. 612 


15. 6048 


21. 4832 


4. 


262 


10. 630 


16. 6300 


22. 7357 


5. 


125 


11. 1204 


17. 7436 


23. 5463 


6. 


240 


12. 2340 


18. 6124 


24. 8145 


7. 


812 


13. 3274 


19. 5733 


25. 9500 



CANCELLATION. 

127. Cancellation is a process of shortening computations I 
rejecting common factors from both the dividend and the diviso 

128. Principle. — R^ectvng comm^on factors from both dvirider 
(md dttmor does not change the qmii&td. 



EXAMPLES. e9 

WRITTEN EXERCISES. 

129. 1. Divide 24 X 30 X 7 by 16 X 27 X 11. 

5 Explanation.— We write the dividend 

S ^0 above the divisor with a line between them 

?4 X ^0 X 7 _ 35 _ . J as in division. 

18 X 2jr X 11 — 33 — ^® reject the common factor 8 from 

9 a both 24 and 16, writini; 3, the other factor 

3 of 24, above 24, and 2, the other factor of 

16, below 16. We then reject 3 from 3 
and 27, writing 9 below the 27. In like manner, we reject 3 from 30 and 9, 
writing 10 and 3. Since 2 is a factor of 10, we reject it, leaving 5. 

The product of the factors not canceled in the dividend is 35, and those 
in the divisor 33. Hence, the quotient is f), or 35 -h 33, or 1^. 

Rule. — Ccmcel the common factors from the d^/vidend and 
^Msor. Then divide the product of the remamMig factors of the 
dividend Jyy thejproduct of the remaining factors of the dmisor. 

When any factor is canceled, 1 is understood to remain. It need only 
■^ written when the last of the factors in the dividend is canceled. 

EXAMPLES, 
Kvide, using cancellation : 

2. 8 X 9 X 10 X 12 by 4 X 3 X 2 X 6. 

3. 7 X 8 X 15 X 28 by 2 X 5 X 7 X 4. 

*. 14X 12X 21 X24by7X3X 4X6. 
* 5- 18 X 24 X 30 X 16 by 3 X 8 X 5 X 4. 

^- 36 X 22 X 16 X 18 X 14 by 5 X 11 X 32 X 9. 
^- 16 X 9 X 8 X 6 X 25 by 3 X 27 X 4 X 5. 
^- 40 X 35 X 27 X 24 by 8 X 7 X 9 X 6 X 6. 

^- 28 X 15 X 32 X 26 by 4 X 5 x:8 X 13. 
^^- 21 X 18 X 24 X 38 by 19 X 6 X 9 X 7. 
^1- 36 X 14 X 45 X 29 by 48 X 21 X 3 X 5. 
1^- 48 X 26 X 17 X 50 by 32 X 13 X 34 X 40. 
1^- 39 X 18 X 42 X 37 by 9 X 13 X 14 X 3. 
!*• 85 X 30 X 24 X 16 by 17 X 6 X 3 X 8. 

IS- 65 X 40 X 36 X 27 by 35 X 13 X 9 X 18. 
^6. 130 X 64 X 33 X 49 by 24 X 10 X 7 X 8. 
IT. 96 X 145 X 78 X 54 by 29 X 26 X 19 X 9. 

18. 626 X 9 X 46 X 38 by 27 X 92 X 19 X 125. 

19. 1600 X 144 X 5 X 36 by 365 X 100 X 45 X 72. 

20. 1225 X 40 X 8 X 63 by 75 X 60 X 24c X ^1 X A&. 



to DIVISION. 

PRACTICAL PROBLEMS. 

ISO. 1. How many yards of gingham at 15 cents a yard <» 
bought for 20 pounds of butter at 18 cents a pound? 

6 4 Explanation. —If 1 pound of butter is worth 18 < 

jl^ X ^0 Qj^ 20 pounds are worth 20 X 1? cents. At 16 cents a 

jg =24 for 20X18 cents, ae many yards of ginf^ham oi 
ff bought as 16 is contained times in 18 X 20, which ^ 

by cancellation to be 24. 

2. How many pounds of ooftee at 28 cents a pound shoul 
given for 8 pounds of butter at 21 cents a pound? 

3. How many bushels of oats at 35 cents a bushel must be | 
in exchange for 5 cords of wood at $3.15 a cord? 

4. If 36 bushels of potatoes are worth $27, what are 72 bu 
worth? 

6. How many bushels of wheat at 90 cents a bushel, mu 
given for 6 barrels of sugar, 200 pounds each, at 5 cente 
pound ? 

6. How many boxes of tea, each containing 24 pounds i 
cents a pound, must be given in exchange for 30 firkins of b 
of 56 pounds each, at 18 cents a pound ? 

7. A soap manufacturer sold 10 boxes of soap containin 
pounds each at 6 cents a pounds receiving for pay 40 cat 
caustic soda, each containing 4 pounds. How much did he 
per pound for the soda? 

8. If 18 men can do a piece of work in 15 days working 8 h 
a day, in how many days can 12 men do the same work if 
work 10 hours a day ? 

9. A farmer exchanged 20 bags of wheat containing 2 bui 
each at 90 cents a bushel, for 60 sacks of bran containing 3 I 
els each. What was the price of the bran per bushel? 

10. Mr. L. sold 6 piles of brick, each containing 10 thouf 
at $7 per thousand, and was paid in wood, 5 ranges at $3 per < 
How many cords were in each range? 

GKEATEST COMMON DIVISOR. 

131. A Common Divisor of two or more numbers is any i 
ber that will exactly divide each of them. 

Thus, 3 is a common divisor of 6, 9, and 12 ; 4 is a common divisor 
12, and 16 ; and 5 is a common divisor of 10, 16, and 20. 

182» The Greatest Common Divisor of two or more nuna 
Is the largest Dumber that will exactly d\V\A^ ^«dcL of them. 
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WRITTEN EXERCISEa 11 

ThttA, S is the greatest common divisor of 16, 24, and 36 ; and 12 is the 
greatest common divisor of 24, 48 and 72. 
IChe initials 6. C. D. may be used for Greatest Conmion Divisor. 

18S. Principle. — The greatest common divisor of two or more 
mimnbers is theprochict of M thevt (X)mmfiorij>rvnie factors. 

WRITTEN EXERCISES. 
1S4. 1. What is the greatest common divisor of 56, 84, and 112? 

56 =2X2X2X7 Explanation.— Since the greatest 

g^ =2X2X3X7 common divisor of two or more numbers 

112 =2X2X2X2X7 ^ ®^^^ *^ *^® product of all the prime . 

^ factors common to the given numbers, 

Vj. C D, = 2 X 2 X 7 = 28 ^^e numbers are separated into their 

prime factors. The only common prime 
factors are 2, 2, and 7. Hence their pro- 
duct, 28, is the greatest common divisor 
of the given numbers. 

The common prime factors may also 

be found by placing the numbers in a 

horizontal line and dividing them suc- 

^^■■ively by the prime factors until the quotients contain no common 

tetor. 

find the greatest common divisor of : 

2. 36, 90. 4. 72, 96. 6. 216, 312, 460. 

8. 42, 63. 5. 144, 196. 7. 350, 410, 540. 

185. In business it is seldom necessary to find the greatest com- 
mon divisor of numbers greater than 100, so that almost any one 
with some knowledge of arithmetic can tell the greatest common 
llviaor by inspecting the numbers. The method given below, 
though seldom used, applies to numbers which cannot be readily 
faotored.^ 

1. What is the greatest common divisor of 329 and 1551 ? 

8M) 1661 (4 Explanation. —We know that the G. C. 

1316 I^* t whatever it may be, must divide 329, and 

~23&) 329 (1 ^^ ^^ divides 329 it will divide 4 times 329, or 

^235 1316. Since the G. C. D., divides 1316 and 

-gjx ^rt^ f^ 1551, it will divide their diflference, or 236. 

188 ®"^®® ^^® ^' ^' ^' ^^^^^®^ ^^ ^^ ^^^' ^* ^^^^ 
divide their diflference, or 94. If it divides 

47) 94 (2 ^^ it will divide twice 94, or 188. Since it 

^ divides 188 and 2?5, it will divide their differ- 

ence, or 47. Since the G. C. D. divides 47 and 

Hand as 47 is an exact divisor of 94, it is the large&ti nuxoi^^T \2tL1^^lV^>l\. 

^vide itself md 94. Henee, 47 is the G. C. D. 
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Rule. — Divide the greater number hy the less, cmd if there « 
remainder J divide the diviwr hy ity a/nd continue dividing the I 
divisor by the last remaiiider^ until nothing remavns. The I 
divisor will he the greatest common divisor. 

Jf more tham, two numbers a/re given^ find the grea/test comn 
divisor of two of them^ then of this divisor and one of the oi 
numbers^ and so on^ to the last. The last dvoisor will he the greok 
common divisor. 

Find the neatest common divisor of : 

2. 192, 480. 4. 946, 1050. 6. 294, 357, 399. 

3. 247, 323. 5. 1560, 2808. 7. 592, 918, 1029. 

Reduce the following fractions to their lowest terms by find 
the greatest common divisor of their terms and then dividing I 
numerator and denominator by the G. CD.: 

8. m 10. -m 12. nf 14. Hii 

9. m 11. m 13. m 15. nu 

16. A farmer has three tracts of land containing 240, 320, 
440 acres, respectively, which he wishes to divide into the lar, 
possible fields of equal size. How many acres will there t 
each field, and how many fields in each tract? 

LEAST COMMON MULTIPLE. 

186. A Multiple of a number is any number that will exa 
contain it. 

Thus, 15 is a multiple of 5 ; 63 is a multiple of 9 ; and 80 is a mul 
of 16. 

137. A Common Multiple of two or more numbers is any u 
ber that will exactly contain each of them. 

Thus, 48 is a common multiple of 6, 8, and 12 ; and 60 is a common 
tiple of 5, 10, and 20. 

188. The Least Common Multiple of two or more numbe 
the least number that will exactly contain each of them. 

Thus, 12 is the least common multiple of 3, 4, and 6 ; and 40 is the 
common multiple of 5, 8, and 10. 

The initials L. C. M. may be used for least common multiple. 

139. Pbinciple. — The least common multiple of two or i 
numbers is equoH to the product of all the different prime foA 
us^ ^Ae ffreatest number of times they occv/r in cmy one nuinier 
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WRITTEN EXERCISES. 

140, 1. Find the least common multiple of 12, 14, and 20. 

12 = 2 X 2 X 3 Explanation.— The num- 

14 = 2 X 7 ^^B ci^^ ^^st separated into 

20 = 2 X 2 X 6. prime factors. The factor 2 

L. C. M. = 2 X 2 X 3 X 5 X 7 = 420 occurs the greatest number of 

times but twice in any one num- 
ber, 80 that it must appear twice as factors of the least common multiple. 
The factors 3, 5, and 7 are the other different factors, and they appear but 
once in any number, hence each of them must appear but once as factors of 
the least common multiple. Therefore the product of 2, 2, 3, 5, and 7, or 
420, is the least common multiple of the numbers. 

Explanation. —The least 
common multiple of the num- 
bers may also be found by plac- 
ing them in a horizontal line 

L. C. M. = 2 X 2 X 3 X 7 X 5 = 420 and dividing them by any prime 

number that will exactly divide 

at least two of them, and thus continue until quotients are found that are 

prime to one another. The product of the divisors and quotients will be 

the least common multiple. 
In finding the least common multiples of numbers, all numbers that are 

factors of other given numbers may be disregarded. Thus, the least com- 

niOQ multiple of 12, 15, 36, and 90 is the same as the least common multiple 

of 36 and 90 ;^ for 12 is a factor of 36, and 15 is a factor of 90. 

Find the least common multiple of : 

2. 18, 20, 24. 6. 16, 56, 32, 112. 

3. 48, 60, 66. 7. 21, 45, 84, 15. 

4. 33, 27, 88. 8. 54, 72, 86, 24. 

5. 25, 60, 45. 9. 128, 114, 192, 285. 

Find the least common multiple of the denominators of the fol- 
lowing fractions : 

1A 8 6 11 

12. -fs", Tjir, Tff. 

16. What is the smallest piece of land that can be divided 
into fields of 16, 18, and 20 acres each? 

141. In the operations of practical arithmetic it is seldom neces- 
flary to find the least common multiple of numbers greater than j 
100.. In such cases the factors composing the \eaai coToraoxv tmqJl- 1 
tiple mny be obtained by inspection. 
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*» mvisioN. 

When numbers cannot be readily factored by inspection, the 
factors may be found by the method of finding the greatest com- 
mon divisor of such numbers (Art. 131). 

1. Find the least common multiple of 345 and 391. 

345) 391 (1 Explanation.— Since the fao- 

345 tors can not be obtaiaed easily 

~46) 345 (7 ^y inspection, the G. -C. D. is 

g22 found, which is 23. 

P p "n -^9q^ ±a (9t Dividing the given numbers 

vj. Vj. xj. —m) *o y^ ^y 23 ^^^ quotients 15 and 17 are 

— obtained, which factors are all 

23 ) 345 391 prime to one another. Hence 

15 17 the product of 23, 1?, and 17, or 

L. C. M. = 23 X 15 X 17 = 5865 5866, is the L. C. M. 

Rule. — Fvnd the greatest common divisor of the numhers a/nd 
dwide each of the given, numbers hy it* Then take the product of 
the greatest comm%on dimsor and the quotients. The result will he 
the least commfion multiple. 

Find the least common multiple of : 

2.. 147, 171. 6. 342, 399. 8. 837, 972. 

8. 189, 204. 6. 367, 425. 9. 1023, 1271. 

4. 321, 411. 7. 414, 460. 10. 2565, 3285. 

11. A can walk around a certain island in 16 hrs., B in 18 hrs., 
and C in 20 hrs. If they start together and keep walking each at 
his own rate, how many days wiU elapse before they are all three 
together at the starting point, and how many times will each have 
gone around the island? 

12. The periods of three planets which move uniformly in simi- 
lar orbits around the sun, are respectively 275, 325, and 365 days. 
Supposing all three in conjunction at a given moment, in how 
many days will they be in conjunction again \ 



FRACTIONa 



142. A Fraction is one or more of the equal parts of anything. 

A fraction is expressed by two numbers, written one above the other with 
a line between them. Thus, f is a fraction. 

148. The Denominator of a fraction shows into how many parts 
a thing has been divided. 
It is written below the line. 

Thus, in the fraction |, 4 is the denominator, and shows that something: 
has beoQ divided into 4 equal parts. 

144. The Numerator of a fraction shows how many parts form 
the fraction. 

It is written above the line. 

Thus, in the fraction |, 3 is the numerator. It shows that the fraction 
contains 3 of the 4 equal parts. 

145. The Terms of a Fraction are the numerator and denomi- 
nator together. 

146. A Proper Fraction is one whose numerator is less than 
^ denominator. 

^U8, }, f , and {i are proper fractions. 

^e vi^ue of a proper fraction is less than 1. 

147. An Improper Fraction is one whose numerator equais or 
®*ceed3 its denominator. 

^^1 {. f , fi, and y are improper fractions. 

^6 value of an improper fraction is 1 or more than L 

148. A Mixed Number is a number expressed by an integer and 
* fraction. 

'^hus, ^, If, and 18 ^ are mixed numbers. d^V^-^ 
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149. The Unit of the Fraction is the unit which is divided into 
equal parts. 

1. A Comnum Fraxtum is one whose unit has been divided into awg nuwkr 
of equal parts. 

2. A Decimal Frciction is one whose unit has been divided into tenths, 
hundreds, thousands, etc. 

150. A Fractional Unit is one of the equal parts into which a 
unit has been divided. 

151. An Integer may be expressed fractionally by writing 1 
under it as a denominator. 

Thus, T = i: and may be written instead of 7. 

152. The Reciprocal of a number is 1 divided by that number. 

Thus, the reciprocal of 4 is }• 

1. A fraction may be regarded as a mrniber of equal parts cf a tmit, a fwimr 
her <if eqiLol parts of one thing, or one equal part of tk number of things. Thus, 
three fourths may be regarded as three fourths of one, three fourths of one 
thing, or one fourth of three things. 

2. A fraction also expresses imefKecuUd division, 

15S. Fractions are read by naming first the number of fractional 
units, and then the kind. 

Thus, J is read five ninths ; ^ is read six forty-firsts. 
Copy, read, and tell the kind of fractions : 

i i ^ H H a M 

TK" "g" f "ST It tI 7T 

19 42 814 408 114 219 815 

m im ^tsr tut tbt tit frs 
Express in figures : 

1. Five sixths. Six ninths. Eight elevenths. 

2. Three tenths. Twelve elevenths. Four sevenths. 

3. Eight twentieths. Seventeen nineteenths. 

4. Nine and two thirds. Five and three fifths. 

6. Sixty-two forty-eighths. Thirteen twenty-fifths. 

154. To Analyze a fraction is to explain what is express^^ 
by it. 

1. Analyze the fraction |. 

'"ANATION. — } represents 3 of 4 equal parts of a thing ; or it 
^ourth of 3 or 3 divided by 4. It. la read three fourths. 



n 


n 


tf 


n 


« 


H 


511 
718 


m 





REDUCTION. 77 

Analyze the following : 

^* TT a zi a a ft a a a a 

155. A fraction may be regarded as indicated division (Art. 153), 
the numerator answering to the dividend, and the denominator to 
the divisor. Hence, 

156. Pbincifles. — 1. Multiplying the rmmerator or dividing 
the denominator of a fraction hy amy mmher mvltipUea the value 
of the fraction hy that mrniber. 

2. DimdA/ng the numerator or rrvulinplyvng the denominator of a 
fraction hy amy nvmber divides the value of the fraction hy that 

mmher, 

3. Mvltiplyvng or dmidvng hoth numerator and denondnator of 
I fraction hy the same nv/mher does not chomge the value of the 
fracHon. 

REDUCTION. 

157. Reduetion of Fractions is the process of changing the 
!ormB of fractions without changing their values. 

158. To reduce whole or mixed numbers to improper fi^ac- 

Aons. 

1. Beduce 8f to thirds. 

8} Explanation.— In one there are 3 thirds, and in 8 there are 8 
3 times 3 thirds, or Y, to which we add the f . V plus f are ^. 
% In practice, we multiply the integer, 8, by the denominator, 3, and 
T to. the product add the numerator, 2 ; then write the sum over the 
denominator, 3. 

EuLE. — Muttiphj the whole rvumher hy the denominator of the 
fiaction^ add the rmmerator to the product^ amd vmder the resvlt 
wte the denomdnator. 

Reduce the following to improper fractions : 
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9. 28f 


16. 95H 


23. 123f 
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10. 31| 


17. 78H 
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30. Change 15 to 4ths; 20 to 6ths; 36 to lOths; 25 to 12ths; 
34 to 15ths ; 45 to 20ths ; 50 to 25ths ; 60 to 20ths. 

159. To reduce improper fractions to whole or mixed num- 
bers. 

1. Keduce ^ to a mixed number. 

75 ^ 3 Explanation.— In one there are 8 eighths, and 

"g" ^^ • ^ "^ ^ ^^ "y in Y- there are as many ones as 8 is contained 



or times in 75, or 

75 
8175 

Rule. — Divide the numerator hy tJie denomvnator. 

Reduce to whole or mixed numbers : 

14. Hf^ 20. ^\^ 
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15. HF 21. ^^ 

16. HF 22. ^\^ 

17. 8142 23. ^^ 

18. ^^H^ 24. ^4|fL 

19. ^f^ 25. Hn^ 

160. To reduce fractions to higher terms. 

A fraction is expressed in higher terms when the numerator and 
denominator are expressed by larger numbers. 

1. How many 24ths in f ? 

24 -T- 6 = 4 Explanation.— Since multiplying both terms of • 

5 X 4 = 20 fraction by the same number does not change its valw 

"g~ \<^ ^ __ 24 (Prill. 3), we multiply both terms by the number which 

will cause the denominator 6 to become 24. 
By dividing 24 by 6 we see that the multiplier is 4. Hence, {=»}{• 

Rule. — Multiply hoth terms of the fraction hy the wwrnher tM 
will give the required denominator. 

Change the following : 

2. I to 16ths. 8. ff to 84ths. 14. |i to 120th8. 

3. \ to 27ths. 9. \\ to 99ths. 15. f| to 249ths. 

4. ii to 36ths. 10. \\ to 120ths. 16. ^ to 166ths. 

5. H to 28ths. 11. H to 136ths. 17. W to 273rds. 

6. ^ to 40ths. 12. if to 144ths. 18. ff to 190tbs. 
7. a to TStbs. 13. 1^ to 180t\\s. 1^. \^ to 238tli8- 
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161. To reduce fractions to lower terms. 

162. A fraction is expresssd in lower terms when its numerator 
and denominator are expressed in smaller numbers. 

163. A fraction is expressed in its lowest terms when its nume- 
rator and denominator have no common divisor. 

1. Reduce |f to its lowest terms. 

^25 5 Explanation.— Since dividing both terms of a fraction 

^ )~gQ ^^ "g" by the same number does not change its value (Prin. 3), we 

may reduce H to lower terms by dividing both numerator 

and denominator by 5. Dividing we have f J = f. Since 5 and 6 have no 

oommon divisor, the fraction is in its lowest terms. 

EuLE. — Dwtde the terms of the fraction successively hy tJievr 
oommon factors until the numerator and denominator ha/ve no com- 
fnon dwisor* 

fieduce to their lowest terms : 

'2 II IS ft JU 100 14. 192 176 on 10 6 288 

^* m iz' 9- m? iff* 1^* Mh HI* 2^' tJI) Itt* 

4 14 2 7 10 186 148 If? 195 27 2 OO 420 899 

5 H AA 11 160 172 17 252 815 Oq 82 418 

«• H, n- 12. m. m- is. m, m- 24. m, ui 

7 11 il 1Q 188 175 IQ 416 470 OK 64 4 760 

164. To reduce dissimilar fractions to similar fractions. 

165. Similar Fractions are those which have like denominators. 

166. Dissimilar Fractions are those which have different de- 
nominators. 

167. Fractions have a Common Denominator when all their 
denominators are alike. 

168. Fractions have their Least Common Denominator when 
expressed in their lowest common denominator. 

1. Reduce f , f , and | to similar fractions. 

3X6 18 Explanation.— Since the fractions are to be reduced 

I y g ^^ 24 ^ * common denominator, we must multiply the terms of 

each fraction by some number that will cause them to have 

. X ^ __ f2 the same denominator (Prin. 3). 

6X4 24 By inspecting the denominators 4, 6, and 8, we find that 

7X3 21 ^ ^^^ contain each of them as exact divisors. Hence, 

ft y o = o7 changing each fraction to 24ths(Art. 160), we have the simi- 

X tJ ^ lar /ractions ||, |f, and f J. 
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Reduce to similar fractions : 
2. h h i- 8. f, I, ^. 14. I, I, ^. 



3. I, 

4- h 

6. f, 

6. f, 

•• fj Tj Ti' 13« A5 f> f» 



I, i- 

1 6 

T5 T6« 

7 2 



^' fj fj Tff' 

10- I, I, f 

11- *, h ^- 

IQ 8 S 1 



15. 
16. 

17. 
18. 
19. 






TF" 



♦, I- 

■45 TT3 inr* 



TTTj 



20. i i f 

21. I, T^, i 

22. ^3,, I, f. 

23. T^, T> TS* 

24;. t, Til T?' 

25. f, "itj TiJ' 



L:fO 



26. Reduce ^, |, 3^, and ^^ to their least common denominator 

Explanation. — The least common denomi- 

J^ nator cannot always be easily found by inspection. 

^ It may then be found by taking the product of all 

the different prime factors of the denominators 

as in the margin. 

3 is a prime of 3 and 12, and therefore a factor 
of the least common denominator. Dividing by 
3, and writing below the quotients, when more 
than a unit, and numbers of which 3 is not a fao- 



3 


? 


8 


12 


16 


2 




8 


4 


16 


2 




4 


? 


8 


2 




^ 




4 










2 



3X2X2X2X2, 
or 3 X 2* = 48. 



tor, we have 8, 4, 16. We continue in the same manner to divide by prime 
factors until no two numbers having a common prime factor remain. The 
factors of the least common denominator are found to be the divisors 3, 2, 2, 
2, and the factor 2 in the last row. Taking the product of the factors, we 
have 48 as the least common denominator. Changing each fraction to 
48ths (Art. 160), we have Jf 1 il» ih H- 

1. Care should be taken to see that the fractions are in their lowest terms 
before finding their least common denominator. 

2. In finding the factors of the least common denominator, a number that 
is a factor ol another number may be disregarded. Thus, since 8 is a factor 
of 16, it might have been disregarded, and the factors of 3, 12 and 16 only I 
found. By cancelling a number that is divided by the same number we 
also avoid unnecessary work. 

Reduce to their least common denominator : 



27. 


2 


527 
T5 7) 12- 


34. 


h TSi 4g) TS' 


28. 


h 


■J5 "Aj TT' 


35. 


T) TF? 7lj T* 


29. 


h 


9 5 7 

TIT? ¥? T2"* 


36. 


1, h H, H. 


30. 


h 


2 11 6 


37. 


5 4 7 5 
Tj ¥> "21> 14- 


31. 


5 
^5 


8 18 7 
■5") TU^ T¥- 


38. 


4 8 8 8 
TT5 Tff> TT' t- 


32. 


8 


Tdj H ) TTT' 


39. 


7 8 16 2 
20) 65 80) If' 


33. 


h 


h H, h 


40. 


T^) It) A) H* 
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ADDITION. 

169. Addition of Fractions is the process of finding the sum of 
two or more fractions. 

170. Pbinciple. — OtJa/ avndla/r fractions ccm he added. 

1. What is the sum of }, |, and |? 

} + | + i=V^ = l|^ Explanation.— Since the fractions are simi- 
lar, we add their numerators and write the sum, 
13i over the common denominator, making ^, or 1^ 

2. What is the sum of |, |, and |? 

I -f I + I = Explanation.— Since the fractions are dissimi- 

16 I 20 i_ 16 1*^» *^®y niusb be changed to similar fractions before 

ntU-TTi— adding. 

li = V" ^^^ ^ The least common denominator of the given frac- 

tions is 24. } = if ; i = }J ; ««id f = if. Hence, the 
sum is If, or V. or 2\. 

3. What is the sum of 5^, 6|, and 7|? 

6J = 63^ ExpIiANAtion, — Since the numbers are composed of both 

6! = 6 |o integers and fractions, we may add them separately and 

74 = ^Xt **^® their sums. The sum of the fractions is f J. or 1}J ; the 

--^ il| sum of the integers is 18. The sum of both is 19}J. 

Rule. — Reduce the given fractions to similar fractions^ add the 
^yfrfieraiors^ a/rvd vyrite the sum over the common den^ninator, 

^n^n, there a/re miosed numbers^ add the froAitions amd the inte- 
gm %epa/ratel/y^ and then unite their sums, 

!• Before adding see that the given fractions are in their lowest terms. 

2. Sometimes only the numerator is written to express fourths, or quar- 
ters. Thus, 6^ for ej ; 9» for 9f. 

Find the sum of the following : 



8. 
9. 



*• i**, A, A, A. 


10. 


A, 


8 2 9 
IfTTi 15» 8 0' 


16. 2i, 5f, 


n- 


*• 1, *, 1, h 


11. 


5 
¥9 


i> A» H- 


17. 9|, 8f, 


121. 


*J ii TSy t' 


12. 


A, 


6 710 


18. 6% 9», 


18^ 


*■> h Tfi TT- 


13. 


1, 


2 117 
7) TT» 10- 


19. 8», 71, 


25«. 


»> T9 Ai tV* 


14. 


A, 


6 4 8 
SS) 2S> S2- 


20. 6|, 8f , 


n- 


«> f 5 A? Tj 


15. 


f, 


7 8 9 
T> 7» 1 0- 


21. 5|, 7|, 


6f 


22. 461, 25A, 


41A- 




24. 112|, 


125^, I8O4. 




S$. 16f, i8^, 


65f 




25. 205^, SU\, V^IV 
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PRACTICAL PROBLEMS. 

171. 1. The exact weights of three boxes of goods were 78^ 
pounds, 134f pounds, and 206^ pounds, respectively. What was 
the total weight? 

2. The four quarters of a beef weighed respectively 146^, 150|, 
172f , and 174|^ pounds. How niuch was the entire weight of the 
four quarters ? 

3. Peter has $5| ; George, $8xV 5 Jacob, $2f ; and their father, 
$27^. How much have they together ? 

4:. Mr. G. walked 21| miles on Monday, 22^ miles on Tuesday, 
24^ miles on Wednesday, and 75 miles during the next three days. 
How far did he walk in the whole week? 

5. Cyrus bought 76ff bushels of corn, 41^ bushels of oats, 20^ 
bushels of rye, and 10 bushels of barley. How many bushels of 
grain did he buy? 

6. Harry picked 6| bushels of apples from one tree, 5^ bush- 
els from another, 10^^ bushels from another, and 16f bushels 
from another. How many bushels did he pick in all? 

7. The distance from A to B is 3^ miles, from B to C 5^ miles, 
from C to D 8^ miles, and from D to E 11^ miles. How many 
^liles from A to E ? 

8. A school-room is 40| feet long and 32| ft. wide. What is 
the cQstance around the room ? 

9. A merchant sold 5 pieces of cloth containing 28f , 26|, 27^^, 
30f , and 32^ yards, respectively. How many yards did he sell? 

10. Mr. H. has a farm of five fields containing, respectively, 
18| acres, 20| acres, 21:^ acres, 22^^ acres, and 248^tj^ acres. How 
large is the farm? 

SUBTRACTION. 

172. Subtraction of Fractions is the process of finding the 
difference between two fractions. 

178. Principle. — Only similar f Tactions cam, he subtracted. 

1. From -^ subtract ^. 

^ — ^ = ^ = ^ Explanation.— Since the fractions are similar, 

we take the difference between their numerators. 



PRACTICAL PROBLEM& 8S 

2. From f subtract f . 

J — T = Explanation. — Since .the fractions are dissimilar, 

U. . 15 1 they must be changed to similar fractions before sub- 

^0 Y7 TC . .. 

tracting. 

The least common denominator of the given fractions is 20. i = H and 
* ""■ iTF- a M ^^ inr* 

3, From 5f subtract S^. 

5|^ == 5.10. Explanation. — Since the numbers are composed of integers 
S^ ==: 312 and fractions, we subtract them separately. 
" T-f3 We cannot subtract {i from {%, hence we take 1 or |f from 6 

^^ and add it to the U, making |f Jf from ff leaves jf, and 3 
from 4 leaves 1. Hence, the remainder is IJf. 

RtJLE. — Reduce the given fractions to similar fractions^ and 
'^^^^te the difference of the numerators over the common denominator, 

When there are mixed numbers^ subtract the fractions and the 
'^'^tegers separately. 

Solve : 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
XI. 
X2. 



if-A 


13. 


H 


11 


1 -i 


14. 


28 
2 5 


-H 


k-\ 


15. 


40 


-H 


\ -1 


16. 


M 


83 
TIT 


1 -1 


17. 


H 


-H 


H-A 


18. 


65 


18 
■STT 


IS s 

It T 


19 


75 
8d 




IS 7 


20. 


U 


49 


9 5 
Tff Iff 


21. 


90 
1 0" 


50 



22. 


Hi 


- 8* 


23. 


20| 


— 16| 


24. 


48^ 


-35f 


25. 


87A 


-53| 


26. 


63A 


-49| 


27. 


75| 


-54H 


28. 


80f 


-70,^ 


29. 


91M 


-78A 


30. 


99AV 


- 90|H 



PRACTICAL- PROBLEMS. 

X'74. 1. Mr. A. sold I7f yards of muslin from a piece containing 
^^"^ yards. How many yards were left ? 

2. John gave -^ of his apples to David and f to Jacob. What 
l^^i^t of his apples had he left? 

S. Mr. King's lot contains an acre of land. If he should sell 
'~^ of an acre to one man, and \ of an acre to another, how much 
^^uld remain? 

4. A farmer had 100 bushels of wheat. He sold at one time 
^^^^ bushels, and at another time 43f^ bushels. How many bush- 
els had he left? 



a4 FRACTIONS. 

5. A tub of butter weighed 63^ pounds. The weight of the tab 
alone was df pounds. What was the weight of the butter? 

6. From a pole whose length was TOj^ feet, 13|^ feet wejr« 
broken off. How long was the pole after the break? 

7. A man having 95^ gallons of oil, sold 13f gallons. Ho^^r 
much had he left? 

8. James and Henry together have 1^ bushels of chestnut^^* 
James claims |^ of a bushel. How much is Henry's share? 

MULTIPLICATION. 

175. HaltlpUcatlon of Fractions is the process of finding t^B^e 
product when one or both factors are fractions. 

176. To multiply a fi^action by an integer. 

Principle. — Mvltiplymg the nwnerator or ddmdmg the 
nominator of a fraction hy a/ny number mndtiplies the value of t^^ '^ 
fraction hy that nvmber {Prin. i, Art, 166). 

1. At $1 a yard, what will 4 yards of cloth cost? 

$1 X 4 = %^ = $1| = $li Explanation.— If one yard of el 

Qj. costs If, 4 yards will cost 4 times $f or ' 

j»o ' equal to 1}, or $1 J. 

$1 X 4 = V^ = ^ = $1^ Or, since dividing the denominator ^ 

8 ~=" 4 n fraction by any number multiplies t=::sJie 




value of the fraction by that number (Prin.), we divide the denominia^BCOr 
of $f by 4, which gives us $} or %1\. 

The latter process may be shortened by cancellation. 

Multiply : 

2. -i2jrby4. 5. ^^ by 5. 8. f by 12. 

3. 3^by7. 6. i|t)y9- 9. Ifby21. 
• 4. ^ft: by 3. 7. -^hj 4t. 10. ^ by 86. 

11. If a bushel of corn costs $f, what will be the oost of ^' 
bushels ? 

12. If a man earns $^xr ^^ ^^ hour, how much can he earn in '^^ 
hours ? 

13. What will be the cost of 100 arithmetics at $f each! 

14. A farmer sold 60 bushels of rye at %^ per boahel. Ho'^ 
maob did he receive for it? 



^k 
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177. To multiply an integrer by a fipaction. 

178. To multiply an integer by a fraction is to take the same 
number of parts of the integer as the fraction is of a unit. 

1. If a ton of coal costs $6, what will f of a ton cost? 

•a 3 «6 X 3 Explanation.— If 1 ton of coal costs $6, | of a 

^^X| = ?— |— = ton will cost } of $6. J of $6 is $}, and } of $6 are 
P^ = Ui = Hi 3 times tt = $1^, = $4i. 

2. Multiply 9 by |, or find i of 9. 

Qv^ 9X3 27 ^« Explanation.— To multiply 9 by J is to 
^^5 — —5— =5"> ^^^ find J of 9, or 3 times i of 9. iof9isf,and 

3 times f are ¥, or 5}. 

Multiply: 

3. 12byf. 6. 35byf 9. 72 by |. 

4. 18 by |.- 7. 19 by |. 10. 120 by ^. 

5. 20 by t. 8. 42 by f 11. 127 by U- 

12. If a ton of hay is worth $18, how much is f of a ton worth? 

13. A certain farm is valued at $8000, and Mr. M. owns | of it. 
What is the value of his share of the farm? 

179. To multiply a fSpaetion by a fraction. 

1. Find ^ of f , or multiply f by ^. 

43 Explanation.— To multiply f by J is to find J of i, or 4 

9 °* 5 = times t of f J of # is A (Prin. 2. Art. 156), and 4 times J of 
i ± A. * ^ 4 times A = i*. or ^ (Prin. 3, Art 156). 

6^|>"15 
3 

iViLR. — Seduce aU integers wnd mixed numbers to irwproper frac- 



Fmd the prodtict of the nwnerators for the nwnerator of the 
TTodutsb^ (mdof tJie denominators for its denominator^ ccmcdUng 
wmmonfactors. 

1. The word 0/, between fractions, is equivalent to the sign of mvMplkur 
im. Thua, |ofl|iaequalto}X f 

2. AfroiCiiionijfafTa^stion, as } of f , is sometimes called a compowid fro/Cr 

3. Integers may be expressed as improper fractions, by writing 1 aa « 
denominalor.' Tbus^ 7 m&y he written as {• 



FRACTlOi^.-. 



ind the products : 

2. i of |. 

3. i of f 

5. ii of H- 

6. i^of f 

•• f 8 of -f^. 

8. II of H. 



10. M 

n- If 

12. 2^ 

13. 2| 

14. 3J 

15. 7i 

16. 5i 

17. 41 



X A 

X I 

X2| 
Xt*, 

xH 

X2|, 
X2^. 



18. 
19. 



t X H X i 

xHxn. 



t 
T 



20. « X I X f 

21. A X H X M- 
23. -A- X f X If . 

23. H X i X «. 

24. H X ii X 3|. 

26. « X H X 85- 



26. Multiply 3| by 12. 



3i 

12_ 

H 

36 
404 



Explanation.— Beginnins: at the right, as in whole numbe*^. 
multiply, we have 12 times i are Vt or 4}. 12 times 3 are 38. A^^"'^ 
the partial products, we have 40|, the entire product. Or th^ ^ 
duct may be found by the geceral rule. Thus, 
3J = J^; and V X ¥ = ^. or 40|. 



Multiply : 



8| by 9. 



27. 

28. 12|by6. 

29. 14f by7. 

30. 18|by8. 



31. 21^ by 14. 

32. 35|by27. 

33. 26Aby39. 

34. 44tVby36. 



85. 27itby36-^ 
36. 19ttby44— 

87. 38if by88.- 

88. 64^1^48^ 



39. Multiply 12 by 3f 



12 
_3f 

36_ 
40| 



Explanation.— Beginning at the right, } times 12 = ^, or 
times 12 = 36. Adding, we have 40f , the entire product. Or, h^ 
general rule : J^ X V = H^t or 404. 

1. In practice, the products may often be added mentally. 
I of 12 = ^, or 4| ; write | and carry 4. 3 twelves are 36, and 
40 ; write 40. Answer, 40J. 

2. In multiplying by the fraction, it is often shorter to divide tb* 
plicand by the denominator before multiplying it by the numentor. 



Multiply : 

40. 16by5|. 

41. 21 by 4^. 

42. 25by6f 
43. 30 by 71 



44. 42 by 8f 

45. 36by5|. 

46. 44by7T^. 

47. 56by4|. 



48. 60 l^ 5^. 

49. 72by7A. 

50. 84by6H. 

51. 97 by 8A. 
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52. Multiply 131f by 23^. 

131f Explanation. —Beginning at the right, we multiply first by the 

23|^ fraction, and then by the whole number. Thus, i X } = ♦• i X 

I 131 = 65i. 23 X f = ¥> or 17^. Then multiply 131 by 23 as in 

Q51 ordinary multiplication. Adding all of the partial products, we 

^^'^l have 3096}, the entire product. 

393 The method just shown is adapted to larger mixed numbers. 

252 When .both mixed numbers are small, reduce them to improper 

^1 fractions, and solve by the general rule. 



Multiply : 

53. 36i by 7|. 59. 63| by 2^. 

54. 49i by 8^^. 60. 85| by 20^. 

55. Y4i by 6J. 61. 56^ by 44^. 

56. 75i by 5^. 62. Y2f by 35|. 

57. 82| by 8^. 63. 120^ by 49i 

58. 90| by 7i 64. 216| by 78f . 

PRACTICAL PROBLEMS. 

180.<1. If a man earns $1| per day, how much can he earn in 

86 days? 

•2. At $11 dollars each, how much will 80 Bibles cost? 

3. Mr. C. sold 1 5 loads of hay at $8f a load. How much did 
he receive for the hay? 

4. When hay is worth $16^ per ton, how much will | of a ton 
cost? 

5. Mr. Jones owns f of a farm valued at $13465. What is the 
value of his share of the farm? 

6. What must be paid for 20f bushels of apples, at $f a bushel? 

7. How much will 3 pieces of muslin cost at 6^ cents a yard, if 
each piece contains 28 yards? 

8. A man bought 15^ tons of coal at $4^ a ton. How much did 
the coal cost him? 

9. Mr. H. bought ^ of a piece of cloth containing 19^ yards^ at 
IH per yard. How much did it cost him? 
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DIVISION. 

181. Division of Fractions is the process of dividing when 
or both of the terms are fractional. 

182. To divide a fraction by an integer. 

Pbinciple. — Dividing the numerator or rrndtipVymg the detwr^^^i- 
nator of a fraction hy amaj nvmber divides the vdl/ue of the fraxit^'^m 
hy that number (Prin. 2, Art. 156). 

1. If 3 pounds of tea cost $3^, what will 1 pound cost? 

9 ^9-^3 (» 3 Explanation —If 3 pounds of tea o-^Dit 

vj^ H- 3 = V ^^ = vj^ f^, 1 pound will cost i as much as 3 pouii.c3s, 

Or ^^ * ^^ ^» ^^ ^• 

Since dividiog the numerator of a fr^M$- 

(\ o a -i q tion divides the fraction (Prin.), we dirlcle 

1^ -i_ £ = $_^ X ^ = $^ t*^© numerator of $A by 3. Hence, the ^r^ 
J^^ 1 10 ^ 10 Bulti8$A. 

2. A man divided $i equally between 2 boys. What part of a 
dollar did each receive? 

1 ^ 1 jgl Explanation.— If $i was divided equaJly 

^'^ *2 X 2 ^^ i between 2 boys," each boy received i of i oic i* 

p. The numerator of the fraction $i can nofc "b® 

® ' 1 * divided by 2 an exact number of times ; l>ut 

^"^T=viXi=w since multiplying the denominator of a fira.^^ 

tion divides the fraction (Prin.)» we multiply the denominator of'^^by 2. 

Hence the result is $i. 



9. Aby6. 

10. if by 5. 

11. li by 3. 

12. If 4 brooms cost $^, what is the cost of each broom ? 

13. A girl paid %^ for 5 dozen eggs. What was the price 
dozen? 

183. To divide an integer by a fraction. 

1. How many pencils can by bought for $2 at $i each! 

1 2X4 Explanation.— At ti each, 12 will buy 

I^J -J- vj = J = 8 many pencils as $i is contained in $2. Am i 

Qj. contained 4 times in 1, in 2 it is contained 2 

o 8. 8'_i_i 4 or 8 times. Hence, at $i each, for $2 you ^^ 

T 5 ¥ • 4 Ijyy g pencils. 

^ "^ 1 ^^ ^ Or. since in $2 there are $}, as many peo^^ 

OAD be bought aa $1, the price of one pencil, is contained times in $(. wl^ 
Mv 8 timea, or 8 pencils. 



IVl 

3. 


de: 

A by 3. 


6. 


Mby9. 


4. 


if by 5. 


7. 


H by 4. 


6. 


Mby7. 


8. 


H-by5. 



DIVISION. 
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2. Divide 6 by f , or find how many times f is contained in 6. 



« 3 6X5 
Or, 



T-'» 



•-h-M-i" 



Explanation. — As J is contained 5 times 
in 1, in 6 it is contained 6 times 5 or 30 
times. If i is contained is 6 30 times, |, 
which is 3 times |, is contained i as often, 
or i of 30 times, which are 10 times. 

In these examples, it may be seen that 
the result in each case is obtained by mul- 



tiplying the integer by the denominator (which reduces integer and frac- 
tion to a common denominator), and dividing this product by the numera- 
tor of the fraction ; thait is, by multiplying the integer by the fraction 
inverted. 



Divide: 

3. lObyf 

4. 18 by }. 

5. 24 by f . 



6. 15 by |. 

7. 42 by ^. 

8. 54byVV. 



9. 136 by f 

10. 148 by If. 

11. 214 by H. 



12. How many books at $f each can be bought for $15 ? 

13. If a boy should spend $| daily, in how many days would he 
spend $21 ? 

184. To divide a fSraction by a fraction. 

1. Divide f by f , or find how many times f is contained in |. 

^ -T- I = Explanation. — 1 is contained in }, f times ; and } is con- 

1 -^ 1 -_. 8 tained in }, 4 times f times, or f times. Since ^ is contained 

in }, f times, | is contained in }« i of | times, or f times. 
Or, reduce the fractions to a common denominator and divide the numer- 
ator of the dividend by the numerator of the divisor. Thus, f -s- } = t^t -5- 
A = f ; or following the rule given below, A h- ^^^ = t*^ X V = i (can- 
celling the common factor 12). Inverting the divisor and multiplying is 
therefore a thort process of reaching the same resuU. 

HuiA. — Reduce all i/ntegers and mixed numbers to i)nproper 
fictions, 
invert the divisor and proceed as in mvltiplication of fractions, 

^ind the quotients : 



2- * : t 


8. 


M- 


^A 


14. 


1 


-^-4 


20. 3i-f-4 


3- ^H-l 


9. 


M- 


4 


16. 


15 
T7 


H-5 


21. 6 ^ 5| 


*• vw^t 


10. 


tt- 


-A 


16. 


M 


: 8 


22. ^^^ 


« ^-* 


11. 


M- 


■-U 


17. 


6 


^1 


23. H^H 




12. 


fib 
72 


■-n 


18. 


8 


. 8 


■M:. %\-^^\ 


13. 


65 . 


-u 


19. 


1 


-% 


"i?*. ^^ -^ "^ 
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26. Divide 21| by 4. 

4 ) 21| Explanation.— 4 is contained in 21}, 6 times with a remain- 

g 5 der of 1 J, or } ; and J divided by 4 equals ^. Hence, the quotient 
^ isSA- 
This method is often better than to solve by the general rule. 

Divide : 

27. 18i by 5. . 31. 44| by 7. 35. 67f by 6. 

28. 25iby6. 32. 38^ by 6. 36. 74f by 8. 

29. 34i by 8. 33. 45| by 8. 37. 83^ by 5. 

30. 27f by 5. 34. 56| by 9. 38. 98| by 9. 

39. Divide 32 by 4f. 



4f 
4 



32 Explanation.— It is often convenient in dividing by 

4 a mixed number to reduce both the divisor and dividend 

19 ) 128 (644 ^ ^^® denominator of the fraction, and then to divide by 
2]^4 the numerators. 

Thus, 4} = 19 fourths, and 32 = 128 fourths. 
Then, 128 -^- 19 = ejj, the quotient. 



Divide : 



40. 26 by 3^. 44. 28 by 4|. 48. 58 by 6}. 

41. 34 by ^. 45. 36 by 3|. 49. 61 by 8f . 

42. 42 by 6h 46. 53 by 7i. 50. 74 by 5|. 

43. 37 by 5|. 47. 65 by 3f 51. 89 by 7|. 

52. Divide 124f by 15|. 

15 J 124f Explanation.— Since multiplying both dividend 

12 12 AQd divisor by the same number does not change the 

182) 1497 (8Vyir <l^^^i®^* i-^^ 156, Prin. 3), we multiply both by 12, 

2^5^ the least common denominator of the fractions, and 

divide as in whole numbers. 

This method is especially convenient, when the 
numbers are large and the denominators of the frac- 



41 



182 
tioDS are expressed in low numbers. 



Divide : 










63. 132^byl3f 


57. 


242i by 23i. 


61. 


347i by ^^. 


54. 1M| by 21^. 


58. 


2351 by 18f 


62. 


538f by 20f . 


65. 160fby31|. 


59. 


317f by 29f 


63. 


781| by 43|. 




60. 


418t by 3H. 


64. 


10001 by 52|. 
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PRACTICAL- PROBLEMS. 

185. 1. If a cord of wood cost 13^, how many cords can be 
bought for $29i? 

S. A man raised 56 bushels of potatoes on f of an acre of land. 
Wlmt was the yield per acre ? 

S. How many quarts of vinegar can be bought for 75 cents, at 
18-f^ cents a quart? 

4. If 4f yards of ribbon cost 95 cents, how much will 3 yards 
cost;? 

5. How much must be paid for 21 books at the rate 6t $9 per 
dozen? 

6. If 7 yards of cloth cost $13.44, what will be the cost of | of 
a yard? 

T. Mr. Knox bought f of a ton of hay for $10. At this4*ate, 
\vha.t would be the cost of 6 tons ? 

8. If a bushel of potatoes cost $f , how many bushels can be 
bought for $41i? 

• 9. A farmer sold } of a bushel of seed corn for $i. How much 
at tliis rate would he get for 27f bushels? 

* lO. Mr. B. bought 5i tons of coal for $30i. How much would 
^^i tons cost at th© same rate? 

11. A lady bought 9 yards of silk for $11.25. What would 6| 
yards of the same goods cost? 

12. If 7i barrels of apples cost $lli, what will be the cost of 
^7^ haxreiai 

Is. Mr. Earnest earns $2f a day, and his expenses are $7i a 
^^^k. How many weeks must he labor to pay for a lot worth 
•l38f? 

14. A house was bought for $5000 and sold for \ above cost. 

* ^1* how much was it sold? 

15. Mr. M. had $1280. He bought goods with | of it, and a 
^^rs© with ^ of the remainder. How much money had he left? 

16. If $573f will buy 12f tons of iron, how many tons will 
*12371 buy? 
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COMl'LEX FRACTIONS. 

186. A Complex Fraction is one who ie numerator is a fraction 
or a mixed nmnber. 

8 31 

Thus-— and-=— -are complex fractioDS. 

Ck>mplex fractional expressions, such a8-|-, |—y-^, etc., are of ten, though 

incorrectly, called complex fractions. They are expressions which indi- 
cate division; the part above the line being the dividend, and the part 
below the divisor. 

1. Reduce-^to a simple fraction. 

i s_^ 6 

5 — t • IT Explanation. — This expression means that } is to be 

3 divided by {. la verting the divisor and multiplying, we 

3^9 have iXii which equals ^. 

2 

2. Reduce f , f to its simplest form. 

i + i 

2 ^ 2 Explanation.— The expression indicates that f of { is 

3 5 6 to be divided by J + |. Simplify the dividend and the 

:j ^ = -=- = divisor by performing the multiplication indicated in the 

— I — - former and the addition in the latter j and we have f 



2 ' 3 6 



divided by J. Inverting the divisor and multiplying, 



|X^=H we have H. 

Reduce the following expressions to their simplest form : 

3 2i I f of I |of3i 

4 M 7 A 10 i-i 13 to^H 

12 '• I l+l *of7i 

25 ^- m A -^- * A 20| 



DECIMAL FEAOTIONS. 



187. A Decimal Fraction is a fraction whose denominator ia 
ten or some power of ten — as tenths, hundredths, thousandths, etc. 

A decim&l fraction is generally expressed by plEicing' a period, called the 
iaimipoint, before the numerator and omitting the denominator. 
Thug, .7 expresses 1^ ; .01 expresses yj, ; .007, y^; etc 

188. The Decimal Point always indicates the decimal fraction 
utd separates it from the whole number. 

189. The Decimal Places are the places to the right of the 
dedmal point. The first place to the right of the decimal point is 
tnUlit, the second place is hundredths, the third, thousandthsy eta 

^ua,.2repre8eiil8i^; -23 represents tW ; .234, -MV, etc 
■3=A. .04=-!^ .005=tAt -0006 = -nrW 
.6 =3^ -06 = -r^Tj .003 = tVW -OOSe = -nftftrr 
■T = tV -08 = t*t .006 = tAtt -0356 = t4Mtf 
.9 =-^ .07 = T^, .009 = tAt. .2356 = ^m^ 
Iw. The relation of decimal fractions to the unit and to one 
•■otiier may be seen in the following : 

NUMERATION TABLE. 



5555555555.555555556 



Integers. 



94 DECIMAL FRACTIONS. 

1. The number is read 5 billion 555 million 555 thousand 
million 555 thousand 555 billionths. 

2. The orders of decimals below billionths are ten-billion t! 
billionths, trillionths, ten-trillion ths, h undred- trillion ths, qu 
etc. 

191. A Decimal is a decimal fraction expressed by i 
of decimal notation. 

Thus, .5, .75, and .0*75 are decimals. 

192. A Pure Decimal consists of decimal figures onl 
Thus, .425 is a pure decimal. 

193. A Mixed Decimal consists of an integer and a d 
Thus, 3.5 is a mixed decimal. 

194. A Complex Decimal contains a fraction at the r 
decimal. 

Thus, .33} is a complex decimal. 

EXERCISES IN NUMERATION. 

195. 1. Read the expression 3.425. 

The whole expression is read, 3 and 425 thousandths. 

Rule. — Head the decimal as a whole number mid give 
of the last place at the right. 

1. First determine the numerator by numerating towards 
point from right to left ; then determine the denominator by 
towards the right from the decimal point. 

2. In reading, the word " and " should be used only to i 
whole number from the decimal. 

Read the f oUowing : 



2. 


.426 


10. 


3.127 


18. 


13452.1 


3. 


.534 


11. 


5.306 


19. 


3234. 12( 


4. 


.702 


12. 


72.40 


20. 


142.634 


5. 


.986 


13. 


678.5 


21. 


63.4215 


6. 


.2346 


14. 


1356.4 


22, 


4.21381: 


7. 


.3124 


15. 


213.65 


23. 


.523417 


8. 


.0035 


16. 


43.158 


24. 


71.0003( 


9. 


.0006 


17. 


6.1431 


25. 


1000. 00( 
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EXERCISES IN NOTATION. 
196, 1. Express decimally thirty-five thousandths. 

Explanation. — Sine ) thousandths occupy the third place, three figures 
are necessary to express the decimal. We write the number 35, and prefix 
a cipher to cause the figures to occupy their proper place. Hence, the 
decimal is written .035. 

Rule. — Wnte the numerator as a whole number^ prefix ciphers 
if necessary^ so that the r^.ght hand figure will occupy the order 
MThed^ (Mid place the decimal point before tenths. 

Avoid using the word "and'* in reading whole numbers. It should be 
used only in reading a mixed decimal. Thus, 125.6 is read one hundred 
twenty-five and six tenths. Keeping this in mind will aid in writing 
decimals. 

Express decimally : 

2. Four tenths. Seven tenths. Two hundredths. Five hun- 
dredths. Nine hundredths. 

3. Twelve hundredths. Fourteen hundredths. Six thou- 
sandths. Two hundred seven thousandths. Fifteen ten-thou- 
sandths. 

4. Two hundred six thousandths. Three hundred seventy-two 
ten thousandths. 

6. Five hundred twenty-five millionths. Thirty-six ten-thou- 
sandths. Twenty-one hundred-thousandths. 

6. Seventy-five, and five tenths. Thirty-two, and thirty-two 
thousandths. Three hundred forty, and five thousandths. 

7. One thousand, and one thousandth. Two thousand sixty- 
three, and twenty-six hundred thousandths, ^our hundrfjd fifty, 
tod six hundred eighty-one millionths. 

8. 32 ten-thousandths. 123 millionths. 406 thousandths. 2147 
hundred-thousandths. 6347 ten-mi llionths. 4004 millionths. 

9. 34572 hundred-thousandths. 23465 ten-millionths. 47 bil- 
lionths. 1035 hundred-millionthe. 5 ten-billionths. 

Express decimally : 

10. ^ 14. 7t^ 18. ^ 22. tV 



3 



11. ^ 15. 37t«\^ 19. t'tAt 23. t^tt 

12. jJ^ 16. IOOt^t 20. yVA 24. ^^ 

13. m^ 17. 49rj^ 21. fA%% ^^- ^^^^ 
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26. How do the fractions in numbers iS, 19, 20, and 21 compare 
in value ? How do the decimals compare in value? How does 
cmneodng ciphers to a decimal effect it? Give the reason. 

2Y. How do the fractions in numbers 22, 23j 24, and 25 compare 
in value? How then do the decimals compare in value? How 
does prefixing a cipher to a decimal effect it? Prefixing two 
ciphers ? Three ciphers ? 

28. 1.000 10.00 100.0 1000. 

29. 0001 000.1 00.01 0.001 .0001 

30. Read the numbers expressed in number 28. What is the 
effect of moving the decimal point one place to the right? Two 
places to the right? Three places? 

31. Read the numbers expressed in number 29. What is the 
effect of moving the decimal point one place to the left ? Two 
places to the left? Three places? 

197. Pbinciples. — 1. Annexing ciphers to a decimal does n(?^ 
change its value. 

2. A decimal cipher prefixed to a decimal^ divides the dedind 
Jyy ten ; two decimal ciphers prefixed to the decimal^ divide it iy 
a hundred/ etc. 

3. Moving the decimal point one pla^e to the "i^ight^ mvUtpli^ 
the decimal hy 10 ; two places^ multiplies hy 100 / three phce^ 
multiplies hy 1000 ; etc. 

4. Moving the decimal point one place to the left^ di/oides th 
deciwAjd hy 10 ; two places^ divides hy 100 ; three pluces^ divides if 
1000; etc. 

198. The currency of the United States is based on the decintfl 
system of notation ; and the cents, mills, etc., maybe read as deci- 
mals of a dollar. 

Thus, $5.25 may be read five and twenty-five hundredths dollars. 
Bead as decimals : 



1. $4.46 4. $6,465 7. $7,876 

2. $7.17 6. $8,372 8. $9,047 
3. $5.05 6. $5.70a • 9. $8,008 



ii 
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REDUCTION. 
199. To rediSice dissimilar decimals to similar decimals. 

1. Reduce .3, .75, 1.36, and 4.0432 to similar fractions. 

.3 = .3000 Explanation — ^The lowest order of decimals in the 

•75 = .7500 given numbers is ten-thousandths. Hence, all of the 

1.36 =1.3600 decimals must be reduced to ten-thousandths. This may 

4.0432=4.0432 be done by annexing ciphers (Prin. 1, Art. 190). 

Rule — Give all the decimals the same number of places by annex- 
*«g ciphers. 

Reduce to similar decimals : 

2. .5, .26, .125 7. 1.8, .1456, .2, 1.35 

3. .2, .128, .5063 8. .2643, 6.5, .34 

4. .043, .217, 1.2, .07 9. .7, .08, 3.4, .0005 

5. .1304, .22, 3.05, .36 10. .5, .05, .50.5, .5 

6. 4.02,34.5,1.635 11. .1, .01, .100, .0001 

200. To reduce a common fraction to a decimal. 

Reduce f to a decimal. 

8(3.000 Explanation — j equals J of 3. 3 equals 30 tenths, and J of 30 
gyg tenths is 3 tenths and 6 tenths remaining. 6 tenths equals 60 hun- 
dreds and J of 60 hundredths is 7 hundredths and 4 hundredths re- 
maining. 4 hundredths equals 40 thousandths, and J of 40 thousandths is 5 
thousandths. Hence, f equals .375. 

Rule — Annex ciphers to the numerator and divide by the denomi- 
nator. 

Point off as many decimal places in the quotient as there are 
ciphers used, 

1. In many cases the division will not terminate. Such decimals are called 
ifiierminate, infinite ^ or circulating decimals. The remainder may be expressed 
as a common fraction or the sign -f may be used to show that the division is 
not exact. Thus, } = .33 J, or .333+. 

2. Common fractions in their lowest terms cannot be reduced to pure deci- - 
Dials when their denominators contain any prime factors besides ^ ox ^, | 
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Change to decimals : 



2. i 


8. i 


14. A 


20. 6^ 


3- i 


9- * 


15. A 


21. 12^ 


4. i 


10. 4 


16- A 


22. 141 


5. i 


11. i 


17. H 


23. 3.0| 


6. * 


12. f 


Ifi 45 


24. .271 


7. 1 


13. i 


19. «4 


25. sm 



201. To reduce decimals to common fractions. 

1. Reduce .35 to a common fraction. 

.35 = .^^ = ^ Explanation.— .35 expressed as a common fractfc^>^ 

is T^» or ^ when reduced to its lowest terms. 

Rule. — Write the denominator under the decvmal^ ondtting ^ 
decimal pointy and reduce the fraction to its lowest termjs. 

Reduce to common fractions : 



2. .15 


7. 


.125 


12. 


.045 


17. .2134 


3, .45 


8. 


.236 


13. 


.305 


18. .0376 


4, .54 


9. 


.345 


14. 


.006 


19. .0065 


5, .64 


10. 


.475 


15. 


.075 


20. .0004 


6. .75 


11. 


.632 


16. 


.001 


21. .060f 



22. Reduce .37^ to a common fraction. 

37^ _ ¥ Explanation.— .37 J is hundredths, wht^:^^* 

100 100 written with its denominator becomes ^, or -J^t/^ 

or f when reduced to its lowest terms. 

^'' * 3 7^ Z. 8 ^ ^^' -^"^i = .375 = tV^, which reduced to ^^ 

1000 T lowest terms equals f . 

Reduce to common fractions or mixed numbers : 

23. .6i 27. .41| 31. .12H 35. 4.33^ 

24. .12^ 28. .57^ 32. .137^ 36. 10. 62^ 

25. .18f 29. .62^ 33. .007^ 37. 12.66| 

26. .37^ 30. .74^ 34. .OlSf 38. 15.087^ 
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ADDITION. 

202. 1. What is the sum of 14.8, 120.35, .025, and 4.05? 

14.8 Explanation — ^We write the numbers so that units of the same 

120.35 order stand in the same column. Then b^;inning at the right, we 

.025 ^d<l ^ i^ whole numbers, and place the decimal point in the result 

4.05 directly under those of the numbers. 

139.225 

Rule — Write the numbers so that units of the same order stand 
in ihe same column. 

Add as in whole numbers^ and place the decimal point between the 
units and tenths of the sum. 

When there are complex decimals, extend, if they do not terminate, to at 
le^ five decimal places before beginning to add. 

Find the sum of the following: 

2. 4.12, 3.04, .45 7. .063, 4.2, 7.3, .081. 

3. 1.05, 041, 37.4 8. 7.43, .065, 3.4, .075 

4. 3.1, 4.167, 53.04 9. .364, 7.135, 1.43, .07 

5. ,14, 0.31, .04, .5 10. 3.4, .0032, 2.04, .034 

6. .0041, 7.2, 3.65, .2 11. .75, 6.37, 5, 6.03, 2.005. 

12. 8.15, 60.405, 710.035, 2.5, 120 

13. 675.08. 602.415, 10.0045, 1340.0075 

14. $25.50, $43.09, $2.18, $100, $.10 

15. $164.37i $57.62i $5.18f , $27,125 

16. $1.50, $2.04i $.62i $37^, $75 

17. Find the sum of thirty-seven thousandths; two hundred 
sixty-five, and fifty-four hundred-thousandths; seventy-five, and 
seventy-five thousandths. 

18. Find the sum of seven hundred fifty, and one hundred one 
ten-thousandths; three thousand sixty-seven, and twenty-two mil- 
lionths; eight, and five thousandths. 

19. In five piles of wood there are respectively 4.418 cords, 
6.214 cords, 1\ cords, 9J cords, and lOf cords. How many cords 
inaU? 

20. A farmer sold at one time 2.35 tons of hay, at another time 
11.8 tons, at another time 4.05 tons, and at anotliet tm\<i ^^Iotvs.. 
How msmy tons of bay did he sell ? 
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SUBTRACTION. 

208. 1. From 57.24 subtract 39.625. 

57 . 24 Explanation.— We write the subtrahend under the minu< 
39 . 625 so that units of the same order stand in the same oolumn. 
2^7 (jj^5 then subtract as in whole numbers, and plaoe the decimal poL 
in the result directly under the points of the numbers. 

Rule. — Write the subtrahend tmder the rrmvuend bo that units 
the sa/me order sta/nd in the swme cohirwn. 

Svhtract as in whole nwmhers^ and place the decmuH point &• 
tween the v/nits and tens of the remainder. '^ 

If the minuend has not so many decimal places as the subtrahend* 
ciphers or subtract as if decimal ciphers were annexed. 

Find the values : 

2. .434 — .216 9. 667.8 — .045 

3. .5035 — .3408 10. 100.1 — .0306 

4. 1.325 — .684 11. $25.85 — 19.16 
6. 3.42 — 1.256 12. $41.67 — $23.46 

6. 5.316 — 3.08 13. $68,346 — $17.26 

7. 37.503 — 20.0465 14. $84J — $43.76 

8. 75 — 24.2346 15. $135f — $68| 

16. From thirty-seven, and six thousandths subtract thirte^ 
and fifteen millionths . 

17. From five, and five thousandths subtract five hundred sev 
thousandths. 

18. Mr. Brown's income last year was $3465. He Bp& 
$2347.76. How much money did he save? 

19. From a cistern containing 500 barrels of water 189.076 
rels were pumped out How many barrels of water remained 
the cistern? 

20. The receipts of a railroad company for a certain year we^^ 
$1340769.23, and the expenditures for the same year wo*^ 
$1123002.89. What were the profits? 

21. A dealer bought flour to the amount of $3647.37^, and sol^ 
it for $5000. How much did he sjainl 
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MULTIPLICATION. 

204. Multiply 4.27 by .32. 

4.2 7 Explanation.— 4.27 multiplied by 32 equals 13b.^; and 

.3 2 multiplied by 32 hwfidredths the product is 1 hundredth as 

3 5^ great. Expressing this by removing the decimal point two 

12 8 1 places to the left (Prin. 4, Art. 190), the result becomes 

l^a a A 1-3664. Henoe, 4.27 X .32 = 1.3664. 

Rule. — Multiply as in whole nitmbers^ cmdfrom, the right of the 
froAud point off as many figures as there a/re decimal places in 
^thfactors. 

If there are not as many figures in the product as there are decimal 
places in both factors, prtjfix ciphers to make as many. 

Find the products : 

2. .23 X .15 6. 31.42 X 1.06 

3. .35 X 2.4 7. 21.35 X .035 

4. 2.304 X 12i 8. .0416 X .0015 

5. .325 X .004 9. 121.48 X .00025 

10. Multiply 3.4256 by 200. 

3.4256 ExFliANATlON.^-Since moving the decimal point two places 

200 to the right multiplies the decimal by 100 (Prin. 3, Art 190), 
685J2 ^® ^^^ ®^^y multiply 3.4256 by 2, and place the decimal ppint 
two places to the right. 
Hence, 3.4256 X 200 = 685.12. 

' 11. 413.21 X 100 14. 5.271 X 700 

12. 21.234 X 1000 15. 25.1345 X 3000 

13. 1.4358 X 1000 16. 4.50204 X 5000 

17. Multiply thirty-one, and forty-two thousandths by seven, 
and six hundredths. 

Ifi. Mtdtiply one thousand two hundred fifty by twenty, and 
two ten-thousandths. 

19. A farmer sold 41.36 bushels of wheat at $1.12^ per bushel. 
How much did he receive for the wheat? 

20. Mr. C. sold 10.48 cords of wood at |3.37i per cord. What 
was the amount of the sale? 

21. A grocer sold 6 pounds of rice at 7i cents a pound, 24i 
pounds of lard at 5i cents a pound, 81 pounds of butter at 20 cents 
a pound, and 25 pounds of sugar at 6i cents a pound. How much 
did he reoeiFe tor allt 
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DIVISION. 

205. 1. Divide 34.144 by 1.6. 

1 . 6) 34 . 144 (21 . 34 1st Explanation.— 34144 divided by 16 is 21 

32 but thousandths divided by tenths give hundredt>l3S. 

~2T Henoe, the quotient is hundredths, or 21.34. 

^Q 2d Explanation. — Dividing as in whole numb^x'St 

—rj we obtain the quotient 2134 Since the dividend- i* 

jQ the product of the divisor and quotient, it must coi*- 

tain as many decimal places as both of them. X^be 

"^ number of decimal places in the quotient must ther ®** 

^^ fore be 3 minus 1, or 2 decimal places. Pointing o^ 

two decimal places from the right, we have as 'felx^ 
quotient, 21.34. 

2. Divide .01612 by 1.24. 
1 . 24) . 01612 ( . 013 1st Explanation.— 1612 divided by 124 is 13 ; \>vit> 
124 hundred-thousandths divided by hundredths g\r^^ 

372 thousandths (ttrtW -^ Tiir = loAoo X "4^ = tAto"^' 

3>^2 Hence, the quotient is 13 thousandths, or .013. 

2d Explanation.— Dividing as in whole nixixx- 



bers, we obtain the quotient 13. Since the dividend is the product of 
divisor and quotient, it must contain as many decimal places as both o^ 
them. The number in the quotient must therefore be 5 minus 2, or* ^ 
decimal places. Since there are only two figures in the quotient, we mi*^* 
jwi^/iic a c'j)!)^!* to make the required number of decimal places. Heiio^f 
the quotient is .013. 

Rule. — Divide as in whole numbers, and from the right of tf^^ 
quotient point off as many figures as the number of decimal pUu^^^ 
in the dividend exceeds the number in the divisor. 

1. If the number of figures in the quotient is less than the numbec ^^^ 
decimal places to be pointed off, prefix ciphers to make as many. 

2. Before dividing, see that the dividend contains at least as many d^<^^' 
mal places as the divisor. When it does not, annex ciphers to make 'tf^^^ 
decimal places equal. To continue the division, annex more ciphers. 

3. In business, the division is seldom carried farther than to obtain tlmx*^® 
decimal places in the quotient ; for this number of places shows the moxa.<-^J^ 
value in cents and mills. 

Find the quotients : 

3. 16.21 H- 4.5 12. 81.098 -+■ .46 

4. 308.2 H- .68 13. 317.646 h- 136 

5. 67.78 -4- 18 14. 172.929 -e 293.1 

6. 95.91 -f- .023 16. 38.1961 -f- 4.107 

7. 9.672 -^2.6 16. 7.40070 -f- .05482 

8. 17.28 ^ 14.4 17. 3367.77 -f- .0087 

9. 1728 -^ .144 18. $79.46 -f- $2.90 
10. 1.728 -f- 144 19. $13,872 -^ $.34 

11. .1728 -^1.4A 2!0 . %\^^^ -^ %.^^\ 
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21. Divide 745.36 by 200. 

200 )745.36 Explanation.— Since moving the decimal point two 
3 7268 P^*^8 ^ *^® ^®^* divides the decimal by 100 (Prin. 4, Art. 190), 
we need only divide 745 36 by 2, and place the decimal point 
two places to the left. Hence, 745.36 -h 200 = 3.7268. 

22. 183 -^ 30 27. 364.671 -^ 1000 

23. 2445 -^ 50 28. 6354.28 -f- 2000 

24. 276.3 -f- 300 29. 76.8975 -f- 5000 

25. 44.675 -?- 500 30. 913.212 -f- 6000 

26. 1.4938 -5-700 31. 567891 -i- 10000 

32. Divide fifty-one hundredths, by fifteen thousandths. 

33. Divide four hundred forty-eight, and five tenths by thirty- 
seven, and three hundred seventy-five thousandths. 

34. Divide three thousand seven hundred sixty-four, and fifty 
six hundredths by two thousand. 

35. Divide seventy-two thousand three hundred eighty-two, and 
three hundred five ten-thousandths by three thousand. 

36. Divide eighty-seven thousand six hundred seventy, and four 
thousand two hundred six hundred-thousandths by four thousand. 

37. At $4.76 a barrel, how many barrels of flour can be bought 
for 1760? 

38. Mr. Late received $30.45 for eggs which he sold for 21/per 
dozen. How many dozen did he sell? 

39. A man paid $22.68| for cloth at $2.75 a yard. How many 
yards did he buy? 

40. Mr. Wood bought a quantity x'>f coal for which he paic? 
15495. How many tons at the rate of $3. 50 a ton did he purchase ? 

41. A farmer sold 6 tons of hay at $11.25 a ton. He received 
his pay in lime for which he was charged 7|/ per bushel. How 
many bushels of lime did he get? 

42. How many cords of wood, at $3.37|^ per cord, can be bought 
for$1333.12i? 

43. There are 31.5 gallons in a barrel. How many barrels are 
there in 992.26 gallons? 

44. Mr. Crops sold his farm containing 72.85 acres for $6607.49^. 
How much did he receive for it per acrel 



SHORT PROCESSES. 



206. The various processes of shortening calculations are here 
explained and rules given where deemed advisable. The student 
should make his own examples under each process and practice 
upon them until the process is thoroughly mastered. 

207. To multiply by the aliquot parts of 10» 100» or 1000. 

208. An Aliquot Part of a number is the whole or mixed noiB 
ber which will exactly divide that number. 

Thus, 5, 3}, 2^, etc., are aliquot parts of 10 ; 25, 20, 33}, etc., are alig.u< 
parts of 100. 

209. The following are aliquot parts of 10 : 

5 = ^ of 10 2 = i of 10 It = i of 10 

3| = ^ of 10 If == i of 10 li = i of 10 

2^ = i of 10 If = I of 10 

210. The aliquot parts of 100 often used are : 

60 = i of 100 12^ = i of 100 6| == ^ of 100 

33i = i of 100 Hi = I of 00 6i = tV of 100 

25 =iofl00 10 =yVofl00 5 =^ of 100 

20 =ioflOO 9^ = TVofl00 4 =^ of 100 

16| = I of 100 8^ = tV of 100 ^=:h of 100 

14f=|ofl00 7|=TVofl00 2 =^ of 100 

211. Other parts of 100 are : 

30 = t\ of 100 60 = I of 100 75 -= f of 100 

37^ = f of 100 62^ = I of 100 80 = | of 100 

40 = I of 100 66| = I of 100 87J =:= i of 100- 

41i=fyofl00 70 =^2^ of 100 90 =j\otlOO 
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212. The following are aliquot parts of 1000 : 

500 = i of 1000 125 = i of 1000 33^ = ij^ ot 1000 

333i = i of 1000 100 = tV of 1000 

9,50 = i of 1000 83i = T^a of 1000 

200 = I of 1000 66| = TVofl000 

i66f = |oflOOO 50 =3^ of 1000 

218. 1. Multiply 3628 by 16|. 
6 ) 352800 Explanation.— Since 16} is J of 100, we annex two ciphers 
58800 ^°^ ^^^ ^ ^^ ^^^ result. 

Multiply : 

2. 2735 by 20 11. 4356 by 8J 20. 5348 by 75 

3. 4136 b> 25 12. 5Y44 by 37^ 21. 7256 by 87^ 

4. 3724 by 50 13. 4708 by 25 22. 8652 by 41| 

5. 6372 by 33i 14. 9432 by 66| 23. 9640 by 70 
S. 6424 by 12^ 15. 6720 by 16| 24. 9056 l>y 62 J 
.. 7623 by 3^ 16. 4262 by 500 25. 7142 by 125 
8. 4250 by 2^ 17. 3456 by 250 26. 9416 by 83^ 
5. 3726 by If 18. 2578 by 66^ 27. 5967 by 333^ 

10. 5430 by 16| 19. 6435 by 166| 28. 6954 by 200 

214. To multiply any number by 11. 

1. Multiply 24635 by 11. 

24635 Explanation.— Write the right-hand figure 5, and then the 

11 sums of 5 and 3, 3 and 6, 6 and 4, 4 and 2 with 1 carried, and 

270985 finally write the left-hand figure 2. 

fiuLE. — Write the units figure of the rvumher for the units itg- 
w*^ of the product^ the sum of the units and tens figures for the 
^"^ figure of the product^ the sum of the tens and hundreds figure 
for the humdreds figure of the product^ and so on^ cai^rying when 
i^^ecessary / and finally write the left-hand figure, 

215. To multiply by any number of two digfits, whose units 
flgrare is 1. 

1. Multiply 42736 by 41. 

42735 X 41 Explanation.— We multiply the multiplicand by the 

17094O tens figure, 4, of the multiplier, placing the first right- 

1752135 hand figure of the partial product under the tens figure of 

the multiplicand ; and then add the partial product to the 

Bmltiplioand* Their aum is the product required. 
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The same process may be used in multiplying by such numbers 
701, 3001, etc. , but care must be taken when multiplying by the hu: 
thousands, etc., to place the first right-hand figure respectively un 
hundreds or thousands figure of the multiplicand. 

216. To multiply by any number of two digits, whosi 
figure is 1. 

1. Multiply 3T628 by 19. 

37628 X 19 Explanation.— We multiply the multiplicand 
338652 units figure, 9, of the multiplier, placing the first rigl 

714932 figure of the partial product under the multiplicand, 

place to the right of the units figure. Then adding t 
tial product to the multiplicand, we have the product required. 

217. To multiply when the sum of the units figures i 
and the left-hand figures are the same. 

1. Multiply 96 by 94. 

96 Explanation.— Multiply the two right-hand figures, 6 
94 aiid place the product, 24, as the units and tens figures of t 

QQ24 duct Then multiply one of the left-hand figures by the i 
next higher, 9 by 10 (9 + 1), and prefix the product, 90, to 

The result, 9024, is the product required. 

Rule. — Write the prod/uct of the units. Add 1 to the n 
expressed hy the left-hand figure or figures and multiply th 
hy the nurnher expressed hy the left-hamd figure or figures^ an 
fix this product to the product of the units* 

When the units figures are 9 and 1, pr.efix a cipher to the 9 in the ] 
before multiplying the left-hand numbers. 

218. To multiply when the units figures are the sami 
the tens figures add 10. 

1. Multiply 78 by 38. 

78 Explanation.— Multiply the units, 8 and 8, and place t! 

38 duct, 64, as the units and tens figures of the product. Then ti 
2954 product of the tens figures. 7 and 3, and increase their result 
the number expressed by the units figure, 8, which gives 29 
we prefix to the 64, and the result, 2964, is the product required. 

When the product of the units does not occupy two places prefix a 
before taking the product of the tens. Thus, 62 X 42 = 2604. 

219. To multiply when the units and tens figures < 
multiplicand are the same, and the two figures of the i 
plier add 10. 



.5-I 
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1. Multiply 77 by 64. 

77 Explanation.— Take the product of the units for the two right- 

64 hand figures of the product. Then increase the tens figure of the 
^ multiplier by 1 and take the product of the tens figures, thus 

changed, for the left-hand figures of the product. 

220. To multiply two numbers of two flgrures, in eaeh of 
Iiieh the units figure is 5. 

1. Multiply 85 by 65. 

85 Explanation.— Write 25 (the product of the units) as the two 

65 right-hand figures of the product. Then t ake th e product of the 
^ tens (8 X 6) to which add ha I their sum (i of 8 + 6 ), making 48 -f- 7, 

or 55. This we prefix to the 25, and the result, 5525, is the product 

k^uired. 
When the sum of the tens figures is an odd number, in taking one-half of 
the remainder is 5 tens, which must be added to the tens figure of the 

-oduct. 

221. To multiply by u:ingr the complements of the num- 

BFS. 

222. The Complement of a number is the difference between 
e number and the unit of the next higher order. 

Thus, the complement of 7 is 3 ; of 19 is 81 ; of 96 is 4 of 985 is 15, etc 

1. Multiply 97 by 96. 

97 . . 3 Explanation.— The complement of 97 is 3, and of 96 is 4. 
96 . . 4 The product of the complements is 12, which gives the units 
^3^2 ftiid tens figures of the product. For the remaining two fig- 

ures of the product, subtract either the lower complement 
from the upper number or the upper complement from the lower number. 
4 from 97, or 3 from 96, leaves 93, which we write to the left of the 12,- mak- 
ing 9312, the product required. There should he the same number of figures 
^ the product as in both the multipUer and multiplicand. 

The method given above is an excellent one when the compliments of the 
^^^^bcre are small, so that the work may be done mentally. 

^23. To multiply when both numbers are between 100 and 125 
^ between 1000 and 1025. 
1. Multiply 112 by 108. 

1X2 Explanation.— This is a modification of the preceding method. 

108 We take the product of the excess of 100 in each number (12 X 8) 

J^^B for the units and tens figures of the product. Then we add the 

excess of either number over 100 to the other number (112 + 8 or 

^^ 12), making 120, which prefixed to the 96, gives us 12096, the product 
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224. To multiply by a number a little less or a little 
than 100, 1000, ete. 

1. Multiply 5432 by 98. 

5432 Explanation.— 98 times a number is 100 times the num 
98 minus 2 times the number. Hence, annex two ciphers to 
543200 ^^°^^^ ^^^ from the result subtract 2 times the number. 
10864 



532336 

2. Multiply 573 by 103. 

57300 Explanation.— In this example, we add 3 times the mult^lj. 
1719 cand to the multiplicand with the ciphers annexed, because %Mib 
59019 ii^ultiplier is 3 more than 100. 

When the multipUer is a little g7*eater or a little less than ICMN^ 
three ciphers should be annexed to the multiplicand (Art. 82.) 

Find the products : 

3. 4673 X 99 8. 6.34157 X 96 

4. 7562 X 98 9. 473658 X 99 

5. 8356 X 97 10. 765436 X 997 

6. 6748 X 999 11. 512344 X 996 

7. 5876 X 998 12. 896432 X 999 

225. To multiply by 15, 150 and 1500. 

1. Multiply 394 by 15. 

3940 Explanation.— By annexing a cipher to the mulUpUcand, it ii 
1970 multipUed by 10 ; and 15 is half as much more than 10. Hence, we 
KQiQ add to the multiplicand with the cipher annexed its half. 

Rule. — To rmdtiply hy 15^ a/nnex a cipher to the mtdUpUco/ni 
cmd add to the result its half. To mvltipl/y hy 160, annex two 
ciphe7*8j and hy 1500, annex three ciphers to the mtdtyf^licand a/nd 
proceed as hefore. 

226. To multiply by first making: convenient ehanges 1b 
tlie multiplieand and multiplier without affectingr the prodaet 

1. Multiply 25 by 16. 

25 X 16 = Explanation.— Multiplying the multdpUcand and 

100 X 4 = 400 dividing the multiplier by the same number do nol 
Qf affect the product. 

50 X 8 = 400 Hence, we may mentally take the product of 25 X ^ 

and of 16 -i- 4. which equal 100 X 4 or 400.- 

FF© jmajr ai«> fay 25 X 16 = 60 X S ; oi* ^X'^^^V^^ -*-^ 
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The student by exercising his ingenuity may very soon learn to see re- 
lations in numbers which will enable bim to perform many of the operations 



227. To multiply by any number of 9's. 

1. Multiply 763 by 99. 

76300 ExptiANATiON.— By annexing two ciphers to the multiplicand 
763 it is multiplied one time too often. Hence, we subtract the multi- 
7553^ plicand (see Art 217). 

BuLE- — Annex to the multipliccmd as many ciphers as there are 
fiines in the multiplier^ amd from tKe result subtract the multipli- 



228. To multiply when one part of the multiplier is a fac 
of another part. 

\ Multiply 6374 by 248. 

!P^4 Explanation.— 8, the number of units, is a factor of 24, which 

248 may be regarded as tens. We first multiply by the 8 units. 

5Q9^2 '^^^ ^ ^°B ^^® ^ times as many tens as there are units, hence 

152976 ^^ product obtained by multiplying by 8 is multiplied by 3. 

i grvv/y^Q The sum of the partial products is the entire product. 

2. Multiply 3465 by 412. 

3465 Explanation.— 4, the number of hundreds, is a factor of 12 . 

412 which may be regarded as units. We first multiply the number 

13860 ^y *^® ^ hundreds, writing the firs'^ figure %^1 ♦he product under 

41580 ^^^^P^ds. The 12 units are 3 times as many units as there ar& 

1497AAO ^^^^^®^» hence the product obtained by multiplying by 4 Is 

multiplied by 3, and the first figure is written in units' place. 

Hie sum of the partial products is the entire product. 

iind the products : 

3. 2643 X 63 8. 23425 X 318 

4. 4235 X 84 9. 15743 X 424 
6. 6432 X 217 10. 28372 X 515 

6. 7366 X 369 11. 36482 X 612 

7. 6428 X 497 12. 46054 X 816 

229. To find the product of numbers of two or more flgures 
\sj cross multiplication. 

280. Cross Multiplication is a process by ^\i\e\i t\i<^ ^yo^\v^\. 
only is -written, the partial products being combmed. x£i^XL\aX\^ « 
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1. Multiply 38 by 27. 

38 Explanation.— First, multiply units by units ; second, U 
27 units and units by teos; third, tens by tens. Thus, 7 X ^ 

1026 '^^^ ^ is- written in units* place. 6 is carried to 7 X 3 and 
making 42. The 2 is written in tens' place. 4 is carried to 

making 10, which is written in the next two places of the product. 

2. Multiply 346 by 63. 

346 Explanation.— 1st, multiply units by units ; 2d, tens by 
53 S'^d units by tens; 3d, hundreds by units, and tens by tern 
Jg^gg hundreds by tens. Thus; 3 X ^ = 18. The 8 is written in 
place. 1 is carried to 3 X ^ ^^^ ^ X 6, making 43. The 3 i: 
ten in tens' place. 4 is carried to 3 X 3 and 5 X 4» niaking 33. The 
hand 3 is written in hundreds' place. The left-hand 3 is carried to 
making 18, which is written in the next two places of the product 

3. Multiply 537 by 426. 

537 Explanation.— 6 times 7 are 42. The 2 is written in 

426 place. 4 is carried to 6 X 3 and 2X7, making 36. Th 

228762 written in tens' place. 3 is carried to 6X5, 2X3 and 
making 67. The 7 is written in hundreds' place. 6 ia can 

2X5 and 4X3, making 28. The 8 is written in thousands' place 

carried to 4 X 5, making 22, which is written in the next two places 

product. 

If the student will solve the above examples by the ordinary methi 
then compare the partial products with the above process, he will fie 
the only difference is that by the latter method we begid^to use each 
of the multiplier at the point where we find it begins to affect tb 
product, while by the common method the entire multiplicand is firs 
tiplied by the units figure of the multiplier, then by the tens figur< 
and then the partial products are added for the entire product. C 
attention to the order of procedure and a reasonable degree of practi< 
enable the student to multiply readily by at least two or three places 

231. To multiply any number eontainingf ^ by Itself. 

1. Multiply 7^ by 7^. 

7^ Explanation.— Multiply the integer by the next higher i 
7^ and annex J to the product. Thus, 7 X 8 = 56, to which is an 
56i i (*^® product of the two fractions), 

232. To multiply mixed numbers when the Integen 
alike and the sum of the fractions is 1. 

8f Explanation. —To th e produ ct of the integer by the next 1 

S^ integer Annex the product of the fractions. ThusSX^^ 
^Ftf~ which ia annexed | X i or iz^ ^ais^va^ *VL^, 
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233. To multiply any two mixed numbers having* like 

fractions. _^ 

1. Multiply 8| by 7|. q . 

8| Explanation.— Add the product of the fractions, the product of 
^ the integers, and f of the sum of the integers. Thus, f X J = it 
^g? which is written under the fractions. Then, 7 X 8 + J (7 + 8) = 5(1 
-f 10 = 66, which is written as the integral ^ art of the product, mak- 
ing the entire product 66^. 

2. Multiply Hi by S\. 

11* Explanation. — In this example the sum of the integers is 19, and 

0* } of 19 is 4 J. This is placed under the partial product 88j^, to which it 
88A is added for the complete result. 

il 
92H 

234. Business method for multiplying mixed numbers. 
1. Multiply 17i by dh 

17i Explanation.— 9 times 1 are 153, J of 17 to the nearest unit 
9| is 6, and ^ of 9 to the nearest unit i« 2. 6 and 2 are 8, which added 
153~ to 153 = 161. 

8 
161 

RtiLE. — Multiply the integers, jlien multiply each integer hy 
^^^ fraction in the other number to its nearest unit ^ and add the 
piftid products. 

TO ESTIMATE T^lE WEIGHT OF LIVE CATTLE. 

235. The weiojht of cattle by measurement can only be ascer- 
tained approximately. 

236. To find the superficial feet : 

Measure in inches the ^irth just back of the shoulder-blade and 
l^ind the front legs, and the length of rhe back from the root of 
the tail to the forepart of the shoulder-blade. Multiply the girth 
fcy the length, and divide by 14^ . The quotient will be the num- 
ber of superficial feet. 

For a girth of from 5 to 7 fee :, allow 23 lbs. to the superficial 
foot. 
For a girth of from 7 to 9 feet Uow 31 lbs. to the superficial 

foot 
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For small cattle and calves of a girth of from 3 to 5 feet, aUow 
16 lbs. to the superficial foot. 

For hogs, sheep, and all cattle of a girth less than 3 feet, allow 
11 lbs. to the superficialfoot. 

287. To And the number of pounds of beef, veal, etc., in an 
animal. 

1. What is the estimated weight of beef in a steer whose girth 
is 6 ft. 8 in., and length 5 ft. 4 in. ? 

Solution.— 6 ft. 8 in. = 80 In. ; 5 ft. 4 in. = 64 in. 80 in. X 6^ in. = 6120 
sq. in. This divided by 144 = 35f square, or superficial, feet. 35} X 231l» 
= 817J lbs. 

Rule. — Mvlti/ply the numher of superficial feet hy the number 
ofpoimds allowed for anvmals of different girths^ mid thepradvd 
will he the esthnated weight. 

When the animal is very fat ^ of the weight as found above should be 
added, and if only half fattened ^ of the weight should be deducted for 
greater accuracy. 

238. To find the eost when the priee per 100 or 1000 is 
S^ven. 

1. What will 245 rails cost at $4.75 per hundred? 

f4. 75 Explanation.— Since 100 rails cost $4.76, 245 rails, which tf« 
2.45 equal to 2.45 times 100 rails, will cost 2.45 times $4.75, or |11.04 

«11.6376 

Rule. — Reduce the quantity to hv/ndreda hy povntvryg off ^ 
places from the rights or to thousamds hy pointing off three pUMf* 
Multiply the price hy this result ami povrvt off the product as ♦** 
multiplication of decimals. 

1. In business, the mills in final results are dropped when less than flvo* 
When five mills or more, they are usually regarded as a cent. 

2 The price per hundred may be expressed per O, and per thousiiA 
per M. The character F is often used for per. 

2. What will be the cost of 500 bushels of lime at f6.35 per C' 

3. What will 1240 pickets cost, at $1.12| '^ C? 

4. How much will 9850 shingles cost, at 15.35 ^ M! 

5. What will be the cost of 3471 feet of boards at $15.25 f Ml 
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6. A grocer sold one month 8640 pounds of flour at $2.65 ^ C. 
What was the amount of the sale? 

7. Mr. Lake bought 25750 laths at 12.85 f M. How much 
didtheycost hitu? 

8. How much must be paid for 635 feet of boards at $15.50 ^ 
If, 2540 feet of scantling at 11.35 ^ C, and 3764 feet of flooring 
at(17.50 f M? 

289. To find the cost of hay. 

1. Find the cost of 879 pounds of hay at $12 per ton. 

879 Explanation. ~ At $12 a ton is $6 per 1000 pounds. Hence, by 
^ multiplying 879 by 6 and removing the decimal three places from 
|5 274 the right, the cost is foimd to be $5.27. 

Bulb. — MviUipVy the number of pov/nds hy half the price per 
fcn, cmdpomt off three places from the right. 

2. How much must be paid for 4680 pounds of hay at $8.50 
p^ ton (2000 pounds) ? 

Suggestion.— Dividing the price of a ton by 2, gives the price per 1000 
pounds. Or dividing the quantity expressed in thousands (the quantity 
with the decimal point moved three places toward the left) by 2 will give 
number of tons. 



3. What will be the cost of 5157 pounds of fertilizer at $18 a 
toni 

4. A farmer sold 16750 pounds of hay for $15.60 a ton. How 
much did he receive for it? 

6. What must be paid for the shipment of 17587 pounds of 
merchandise at the rate of $13 a ton? 

6. If a ton of bone dust is worth $25.75, what is the value of 
7240 pounds? 

7. A farmer received $56.76 for 9460 pounds of hay. What 
was the price per ton ? 

8. What is the value of 13760 pounds of hay when the price is 
115 per ton? 

9. A farmer sold 25 loads of hay each weighing 1700 pounds^ 
it $18.50 per ton. ^ow much did he receive for tYie^X^ay^ 
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240. To find the cost of a griven number of pounds when the 
priee per bushel is griven. 

1. How much should be given for 476 pounds of corn, at 
40^ per bushel of 56 pounds? 

476 Explanation.— At $,40 per lb. the cost would be 

$.40 476 times $.40, or $190.40. But siDce the price is 

56) $190 40 ($3 40 ^*^ P®^ ^^' ^^ ^^ ^^ » *^® ^^®* ^^^ be ^ of $190.40, 
169 or $3.40. 

"224 
224 





Rule. — Multiply the weight m povmds hy the price per hushd, 
a/nd divide the product hy the nuTnher of pounds in a husJid. 

Parte of bushels are sometimes written without the denominator ez-' 
pressed, thus, S** bu. of com = 8ff bu. = 476 lb. 
For table of weig^hts of produce see page 132. 

2. How much will 1560 lbs. of oats cost, at $.25 per bu. d 
32 lbs. ? 

3. Find the cost of 2150 lbs. of wheat, at 1.80 per bu. of 
60 lbs. 

4. What will 1728 lbs. of barley cost, at $.65 per bu. of 48 lbs.! 

5. How much must be paid for 2347 lbs. of com, in the ear, at 
$.40 per bu. of 70 lbs.? 

6. I bought 360 lbs. of timothy seed at $2.25 per bu. of 45 Ita. 
How much did I pay for it? 

It is well always to observe the relation of numbers for exact mulfcipleB or 
aliquot parts. In problem 6, 360 lbs. is just 8 times 45 lbs. or 8 bu. 

7. How much will 1400 pounds of shelled corn cost at $.65 per 
bu. of 56 lbs. ? 

8. A load of potatoes which weighed 1860 pounds was sold at 
$.75 per bushel of 60 lbs. How much was received for the icud! 

9. Find the cost of 3500 pounds of turnips selling at 26/ per 
bu. of 55 lbs. 

10. How much will 336 lbs. of buckwheat cost at $.70 per bushel 
of 48 lbs. 

11. A farmer sold 340 lbs. of timothy seed at $2.36 per bu. of 
45. Jb. How much did he get for it? 
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241. The proofs given under addition, subtraction, multiplica- 
tion, and division are the most reliable that can be given. Other 
methods are employed, among which perhaps the one given below 
is as reliable a test as any of them. 

242. Method by easting out the nines. 

It was probably the Arabians who discovered centuries ago that 
wlien the number of 9's in a number is found, the remainder is 
equal to the sum of the digits of the number, or to the sum with 
the 9'8 cast out. 

Thus, take any number, as 65, and dividing by 9, we have 7 (nines) and 2 
i^eniaining. Adding the digits 6 -f 5 = 11, and dividing by 9, we have 1 
(nine) and 2 remaining as in dividing the number. Similarly 426 -s- 9 = 47 
with 3 remaining, and adding the digits 4 -f- 2 + 6 = 12, which divided by 
^ Sfives a remainder of 3. Similarly 7135 -h 9 = 792 with 7 remaining, and 
^ding the digits 7 + 1 + 3 + 5 = 16, which divided by 9 gives a remain- 
der of 7. 

PROOF OF ADDITION. 

248. 1. Prove that 283 + 462 + 375 + 85.9 = 1979. 

883 = 4 Explanation.— The remainder or excess of 9's, in the first 
462 = 3 addend is 4 units ; in the second, 3 units ; in the third, 6 units ; 
375 = 6 i^ the fourth, 4 units. The sum of the units remaining is 17, 
859 = 4 which divided by 9 gives a' remainder of 8. The remainder 

19^^_-"g" or excess of 9's in the sum 1979 is also 8. Hence, the result is 
probably correct. 
It should be remembered that this method of proof is not infallible, for 

the figures might be transposed and yet the same excess of nines would 

appear. 

2. Prove that 276 + 420 + 158 + 335 = 1189. 

3. Prove that 536 + 324 + 275 + 427 = 1562. 

4. Prove that 342 + 536 + 427 + 163 + 625 = 2093. 
6. Prove that 943 + 827 + 389 + 675 + 781 = 3615. 
a Prove that 876 + 597 + 949 + 762 + 685 = a%«&. 
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PROOF OF SUBTRACTION. 

244. 1. Prove that 8352 — 3416 = 4936. 

8352 = Explanation.— The excess of O's in l(he minuend is 0. TTi^e 
3416 = 5 excess of 9*s in the subtrahend is 5. 5 subtracted from t>^<) 
J93g — ~^ radix, 9, leaves a remainder of 4. The excess of 9*s in the re- 
mainder 4936 is also 4. Hence, the result is likely to ^ 
correct-. 

2. Prove that 76598 — 53124 = 23474. 

3. Prove that 56348 — 34687 = 21661. 

PROOF OF MULTIPLICATION. 

245. 1. Prove that 526 X 74 = 38924. 

526 = 4 Explanation.— The excess of 9's in the multiplicand is 4; 

74 = 2 ill the multiplier 2. The product of these two remainders is 

38924 =~8~ ^* ^°^ ^^® excess of 9*s in the product 38924 is also 8. HeneOf 

the result is believed to be correct. 

2. Prove that 635 X 86 = 54610. 

3. Prove that 742 X 95 = 70490. 

PROOF OF DIVISION. 

246. 1. Prove that 9350 -h 34 = 275. 

7 8 6 Explanation.— The excess of 9's in the divisor and 

34) 9350 (275 quotient are respectively 7 and 5. This product is 35 or 

an excess of 8, which corresponds to the excess of 9 's in 
the dividend. The work is therefore presumed to be correct, since ths 
product of the divisor and quotient equals the dividend. 

2. Prove that 516725 -^ 357 = 1447, and rem. 146. 

6 8 7 2 Explanation.— The product of the 

357) 516725 (1447 Rem. 146 divisor and quotient, plus the remain- 
der, equals the dividend. The excess of 
9's in the divisor, quotient, and remainder are respectively 6,7, and 2. The 
product of 6 and 7 is 42, to which is added the excess of the remainder 2, 
making^ 44, or an excess of 8. The excess of 9*s in the dividend is also 8. 
Hence, the result is presumed to be correct. 

3. Prove that 19152 -i- 56 = 342. 

4. Prove that 875342 -5- 426 = 2054, and rem. 338. 



0. 2t BILLS AND ACCOUNTS. 

rom 

^ ■/ 247. A Bill is an invoice or written statement showing in d< 
charges for services rendered or items of goods sold to a custoi 

248. Invoice is the technical name for a bill of merchan 
sold by a merchant to his customer. 

249. The Bill or Invoice should . state clearly the place 
date of sale, the names of buyer and seller, the terms, 
articles sold, the name, quantity, number of packages, and p 
of each item ; the amount of each item extended to the first mc 
column, and the total amount extended to the second mo 

and isi\ Colomn. 

indcri^i _^ 

„ ' L The terms Invoice and Bill are now used interchangeably. Fom: 

the term Invoice was applied only to written statements of goods sold b)/ 

merchant (importing or wholesale) to another. 

2. A bill is receipted when the person to whom it is due, or his a^ 

writes at the bottom of the bill " Received Payment," or " Paid," and e 

his name. 

250. A Debt is that which is due from one person to anotl 
A Debtor is a party owing a debt. To Debit is to charge or ei 
in an account as a debt. 

p ^ ■ 261. A Credit is what is due to a person or account, or it i 

35 Of m I^ a sum paid toward discharging a debt. To Credit is to e; 

'a i£ I in an account as an offset to a debt. A Creditor is a part 

Uia I whom a debt is due. 

252. An Aeeoont is a record showing by debits or credits 
by both debits and credits, the result in value of the dealings 
business with any person, property or thing. 

j^ ■ 268« The Ledger is the principal book which contains the ] 
of w entries, systematically arranged under the proper accounts, oi 
^e f transactions recorded. 

^ y 254. The Debit, or Debtor (Dr.) side of an account shows 
amounts of the items due from the account for goods, moi 
serviceSy etc 

255. The Credit (Cr. ) side of an account shows the amount 
the items due to the account for goods, money ^ b^tVyq^^^ ^\^ 
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256. The Balance of an account is the difference between ±lke 
amounts of the debit and credit sides of the account. 

257. To Balance an Account, we find the difference of the 
footings of the two sides and add it to the smaller side so as to 
cause the two amounts to be equal. 

This i i done, among other reasons, to prove the correctness of the bftl' 
ance and to keep a record of it. 

258. A Statement is a written exhibit based upon the debits 
and credits previously existing in an account. 

It is customary in business establishments to send out statements of eacb- 
I)er8onal account once a month. These statements should show the balance 
due for previous months, and under their proper dates, the amount of eadi. 
itemized bill debited for the current month, the amount of each credit item, 
for the current month, and the final balance due at the end of the currents 
month. 

259. An Inventory is a list, in detail, showing the property of 
which a business or estate is found to be possessed. 

An inventory is taken whenever it is desired to know the exact financial' 
condition of a business. The inventory together with all other resource^^ 
and liabilities as shown by the regular books of account enable us tofinA' 
the net value in money of the capital employed. 

260. The following abbreviations are in common use in business '^ 
Al., First Quality. C. 0. D., Collect on De- P. 0. B., Free on board. 



Agent. 

Amount. 

Balance. 



Agt., 

Amt.) 

Bal., 

Bbl. or 
Bajr., 

Bdl., 

Blk., 

B/L., 

Bot., 

Bu., 

Bx., 



Barrel. 

Bundle. 

Black. 

Bill of Lading. 

Bought. 

Bushel. 

Box. 



Com., 
Or., 

Cwt., 

Dft, 

Dis., 

Do. or 
ditto, 

Doz., 

Dr., 

£a.. 



livery. 
Commission. 
Creditor. 
Hundred 

weight. 
Draft 
Discoimt. 

The same. 



Ct. or ^, Cent. 

Ctg., Cartage. 

Ck., Check. 

Cks., Casks. 

Cs., Cases. 

Ch^rd., Charged. 

Co Company, 

^^'' County. 



Dozen. 

Dobtor, 

Each. 
E.&O.E. Errors and 
Omissions 
Excepted. 

1^®-' And so forth. 

Exp., Expense. 
Exeh., Exchange. 
Fo.,fol.,Fo\io. 



Frt., Freight. 
Hhd.9 Hogshead. 
L e.. That is. 
Ins., Insurance. 
Lb., Pound. 
McLse.9 Merchandisa 
Messrs., Gentlemen 
Sirs. 

Take Notice. 

Number. 

Old Ledger. 

Page. 

Pages. 

Payment 

Paid. 

By, or by the. 

Package. 

Piece. 



N. B., 
No.,« 
O.L., 

P.. 
Pp., 

Pay% 

Pd., 

Per, 

Pkar.. 
Pe., 

Ree*d» 



Beoeived. 
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261. Time Abbreviations : 



as., or 


January. 


Oct.» 


October. 


Cdllt.y 


Century 


"^'^' 


Nov.| 


November. 


D., 


Day. 


e D., or 
;oVy, 


February. 


Dec, 


December. 


D8«» 


Days. 


March. 


Mo.f 


Month. 


Hr.» 


Hour. 


a:ch, 


Yr., 


Year. 


AK.y 


Minute. 


Ll^., 


April. 


Inst, 


Present month. 


SeCy 


Second. 


^^., 


August. 


Proz., 


Next month. 


Wk., 


Week. 


>ept, 


September. 


Ult, 


Last month. 







In abbreviating measures of capacity, weight, distance or time, it is not 
liecessary to add an 8 for the plural. Capitals are often used in abbrevia 
tioDs for weights, measures, etc. 



262. Commereial Charaeters : 



@ 


At 


(( 


Ditto, the same. 


o/c 


Old accouDt. 


* 


Account. 


% 


Per cent. 


r 


By, or by the. 


f 


Check mark. 


c/o 


Care of. 


£ 


Pounds Sterling. 




Number. 


n/c 


New account. 


X 


By , as 4 X 6 inches 




One and one- 


V 


One and two- 


1» 


One and three- 




fourth. 




fourtlis. 




fourths. 



BILLS. 



-• C8. Copy, extend, and foot : 



1. 



'^^rsxs Cash. 



Orrstown, Pa., Aug. 9, lyOl. 



Bought of JOHN MAC£ & CO. 



2 

3 

1 
4 

3 



S-oAn StCacc S (So, 



T.T5 


15 


5J 




6.50 


35 






.35 








.18 






* « 


eo. 





* » 
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3>. S. $ipoo3 <S <3o.. 



Philadelphia, June !S4i 190B. 



Bought of HOWARD & GATES. 



3e». S^CtHt'a ^(A. ^ut. Mafo @' ^/J. 






6.5Q 
4.15 






JVew York, July 27. 1902. 
To A. B. HUGHES & SON. Dr. 



TeriDi: 


SOD.iys. 














Cssa. 






NO.Y« 


Prt« 


■-■■■• 


Ami. 


cr.9/ 


/J 


S4 SS' Sf 3^ 36 
35 36* 34' 3/' 3S' 




1)1' 




,, 






t504 


6 


£o 2S' S4 27' 3S' 3/' 




4» 


. 


.. 






AS/7 


S 


S4 ?.?' SS- SS Sf S9' SS- 


















St'. 




JC 


* • 


• • 


•• 


•• 



^pp S t^tea. 



STATEMENTS. 
4. 

Reading, Pa.. Sept. 1, 190B. 

To DIX MFG, CO, Dr. 



i90S. 




-— ' 








a»f. 


s 

5 


^ SBilf^n3n69 


sso 

116 


S5 






11 




415 


40 ■ 






SS 




ies4 


15 




1 


''\ 





SSO 








\ 


\ \ 
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5. 



Slac€, Sato S (So., 



Pittsburgh, Pa., Apr. 1, 1904. 







In account with 


OLEAN 


IRON CO.. Dr. 


1904. 














C^Of^. 


4 


So ^nvoic^ tendered. 


1306 


75 








12 


ft it «< 


780 


50 






^cS. 


25 


it €t it 


1830 




*• « ^ 


» » 










c^^. 


14 


SBif@at>A. 


960 








SflCat^. 


17 


it «« 

^Sa/ance' due. 


700 




» * »>|c 















6. John Hale bought of Harp & Leed, Albany, N. Y. , 7 yd. 
black cassimerd at $1.15, 4 yd. broadcloth at $3.25, and a vest pat- 
tern for $2.50. Make out the bill. 

7. W. Warren & Co., New York, sold to Mrs. H. C. Kay, 
July 7, 1903, 2 soup tureens at f 1.35, 4 sauce tureens at 65/, 2 
glass pitchers at 55/, and four covered dishes at 35/. Make out 
and receipt the bill. 

8. Kice & Brown bought of J. Hold & Co., Aug. 3, 1903, 
terms 30 da., 160 lb. Java coffee at 25/, 140 lb. Mocha coffee at 
23/, 5 bar. granulated sugar at $9, 36 gal. syrup at 35/, 70 lb. 
black tea at 35/, and 40 lb. green tea at 45/. What was the 
amount of the bill? 

9. Fare & Co., bonght of Hoar & Co., Boston, May 18, 1903, 

5 pieces A. cotton, 40, 42, 43, 44^, 45^, at 5/. 
4 pieces L. gingham, 40^, 48% 43», 50, at 7/. 

6 pieces G. shirting, 38, 36, 34, 35, 32, 30, at 6/. 

Find the amount of the bill. 

10. J. H. Book & Co., bought of J. Boyd & Bro., Philadelphia, 
for cash, July 28, 1903, 8 pc. R. gingham, 48, 50, 46, 44^, 43», 
44, 42, 47, at 8/. 

12 pc.M. gingham, 32, 34^, 33, 35, 36% 38, 37% 39% 40», 42,.44S 
46, at 9/. 

Make out a receipted bill. 
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264. A Denominate Number is a concrete number in which the 
unit is a measure established by law or custom. 

Thus, 2 feet, 3 x)ounds, 5 quarts, are denominate numbers. 

265. A Measure is a unit of value, length, area, volume, time, 
etc., by which the quantity of anything is estimated by the num- 
ber of times it will contain the unit of measure. 

Thus, a dollar, a yard, an acre, a quart, a x)ound, are measures. 

266. A Simple Denominate Number is a denominate number 
composed of units of only one denomination. 

Thus, 3 feet, 4 hours, 7 pounds, 5 pints, are simple denominate numbers. 

267. A Compound Denominate Number is a denominate num- 
ber composed of units of two or more related denominations. 

Thus, 2 pounds 5 ounces is a compound denominate number. So also is 
5 yards 1 foot 3 inches. 

268. A Standard Unit is a unit of measure from which other 
units of the same kind may be derived. 

Thuo, the yard is the standard unit of length because the other units are 
derived from it. 

269. Reduction of denominate numbers is the process of chaD{2[« 
ing them from one denomination to another without altering their 
value. 

270. Reduction Descending is the process of changing a de- 
nominate number to an equivalent number, or measure, or amount, 
of a lower denomination. 

Thus, the change of gallons to an equivalent in quarts, pints, or gills is 

reduction descending. 

« 

271. Reduction Ascending is the process of changing a de- 
nominate number to an equivalent number of a higher denomina- 
tion. 

712U3, the change of gills to an equivalent in pints, quarts, gallons, or 
"reJff ia reduction ascending. 
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272. Denominate Numbers may be embraced under four dis- 
tinct classes : Valuer Weighty Extension^ and Time. 

Some of these classes contain subdivisions of such importance that eight 
classes maybe recognized : FaZue, Weighty Lengthy Surface, Volume, CapacUy, 
Time^ and Angles. 



MEASURES OF VALUE. 

278. The Value of anything is its worth, or that property by 
virtue of which it is useful or estimable. 

274. Value depends mainly upon cost of production, utility, and 
difficulty of attainment. 

275. Honey is the common measure of value. It is of two 
kinds, coin B,ndj>aper money, 

276. Coin or Specie is stamped pieces of metal having a value 
fixed by law. 

277. Paper Honey consists of notes or bills (promises to pay 
money) issued by Governments and banks, and authorized to be 
used as money. 

(kriTncy (from currere, to run) is a term appUed to money or to that which 
circalates as money. 

278. Legal Tender is a term applied to all moneys which are 
required by law to be accepted in payment of debts. 



UNITED STATES MONEY. 

279. United States Honey is the lawful currency of the United 
States. 

280. The denominations and scale of United States money are 
shown in the following 



10 Mills (m.) B 1 Cent . . . ct. 
10 Cents ss 1 Dime . . . d. 



Table. 

10 Dimes = 1 Dollar ... $ 
10 Dollars = 1 Eagle . . . E. 

Scale, — Decimal. 

L The unit of value is the dollar. Its standard weight in gold and 
aDoj is 25.8 grains (^ pure gold, ^ alloy). The doWar m«^TVL Na^^itOc^^IX^I 
%oombin»tkm of U. 8,, the initials of United States. 
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2. The Coins of the United States are of gold, silver^ mckd, and bronze. 
The gold coins are the double eagle, ea^le, half-eagle, and the quarter- 
eagle piece. The silver coins are the dollar, half-dollar, quarter-dollar, 
and dime. Themclel coin is the five-cent piece. The bronze coiaiB the 
cent. There are various other coins of the United States in circulation 
but they are no longer coined. 

3. The gold and silver coins consist of 9 parts by weight of pure metal 
and 1 part alloy. The alloy is used to toughen the metal so as to reduce 
the loss from use. The alloy of gold coins consists of ^ part silver and ^ 
copper. The alloy of silver coins is pure copper. The nickel coins consist 
of l nickel and f copper. The cent consists of ^ copper and -^ tin and zinc. 

4. All gold coins are a legal tender for any amoimt. The currency silver 
dollars are also a full legal tender for all sums not otherwise provided for 
by contract. The smaller silver coins are legal tender for all sums not ex- 
ceeding $10 in any one payment; and the nickel and bronze coins, for any 
amount not exceeding 25 cents in any one payment. No foreign coins are a 
legal tender in the United States. 

281. All operations in United States money are performed the 
same as with common decimal expressions, and hence were con- 
sidered under decimals in their proper connection. 

CANADA MONEY. 

282. The Currency of Canada is nominally the same as that of 
the United States, the table and the denominations being the same« 

L The Coins consist of silver and copper. The silver ooina are the fifty, 
twenty-five, and twenty cent pieces ; also the dime and half dime. The cop- 
per coin is the cent. 

2. Canadian coins are not received at their full face value in all parts of 
the United States. They are usually taken at f of their face value. 



ENGLISH OR STERLING MONEY. 

288. Engfllsh or Sterling^ Honey is the legal currency of Eng 
land. 

Table. 

4 Farthings (/ar. or gr.) = 1 Penny d.. 

12 Pence = 1 Shilling ...... 

20 Shillings = 1 Pound, or Sovereign. £ 

£8, d far, . . 

1 = 20 = 240 = 960 
Scale.— 20, 12, 4. 

i. The unit is the pound, represented by the sovereign and £1 bank 
'^- -^"lueia U. S. money is $4.8665. 



20 


12 


£ S. 


d. 


6 8 


7 


20 


• 


108 




12 
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2. The Coins of Great Britain are of gold^ silver^ and copper. The gold 
coins are the sovereign and the half-sovereig^n. The silver coins are the 
crown (eqnal to 5 shillings), half-crown, florin (equal to 2 shillings), shilling, 
six-penny, and three-penny pieces. The copper coins are the penny and the 
half-penny. The guinea (equal to 21 shillings), and the half-guinea are in 
circulation but no longer coined. 

3. Shillings and pence are sometimes expressed by writing them on oppo- 
site sides of an oblique line, and farthings are commonly expressed as frac- 
tions of a penny. Thus, 48. 6(2. 3 far. may be written 4/6f . 



REDUCTION OF ENGLISH MONEY. 
284. To reduce to lower denominations. 

1. How many pence in £5 Ss. Id. ? • 

Explanation.— In one pound there are 20 shillings, and 
in £5 there are 5 times 20 shillings, which increased by 8s., 
are 108 shillings. 

In one shilliug there are 12 pence, and in 1088. there are 
108 times 12 pence, which increased by 7(Z. are 1303 pence. 

13Q3 Hence. £5 8«. 7(2 = 1303d. 

HuiiE. — MuLtvpby hy the units m the scale from the gi/ven to the 
fegvi/red denommation^ hemg ca/reful to add the given units ofea^ih 
ienmrmiation. 

EXAMPLES. 

Heduce to pence : 

2. 08. ^. 5. £2 4«. U. 

3. 98. Id. 6. £15 Is. %d. 

4. Us. 6d. 7. £24 Us. lid. 

Xteduce to farthings : 

8. 78. 6d. Zfa/r. 11. 6£ Is. 6d. 2 far. 

8. 128. hd. 2fa/r. 12. 11£ 14s. Id. Sfwr. 

10. 178. U. 3 far. 13. 21£ 16s. lid. Sfar. 

l-^. Beduce 4- of a pound to units of lower denominations. 

Solution. 
f of a ie = ^ of 205. = -V^s. 11^8.' 
f of a 5. = f of 12d. = ^. = 5|(i 
I of a d. = ^ of 4 far. = $ far. 
.'.tot A £ = lis. 5d. \ far. 
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Reduce to units of lower denominations : 



• 15. ^. 


17. is. 


19. £| 


21. £A 


16. id. 


18. f«. 


20. £| 


22. £H 



23. Reduce .76 of a pound to units of lower denominations. 

Solution. 

.76 of a £ = .76 of 20s. = 15.20«. 

.2 of a «. = .2 of 12d. = 2Ad. 

.4 of a (i = .4 of 4 far, = 1.6 far. 

.'. .76 of a £ = 15s. 2d 1.6 far. 

Reduce to units of lower denominations : 

*24. .76d. 26. .245. 28. .375«. 80. £.625 

25. .86^. 27. .56s. 29. £.95 81. £.875 

285. To reduce to higrher denominations. 

1. Reduce 3415 pence to units of higher denominations. 

12) 3415^. Explanation.— Since there are 12 pence in one 

20) 284^ 4- 7(1 shilling, in 3415d there are as many shillings as 12 is 

ni4\ A contained times in 3415, which are 284«. and 7d. 

-h 4:5. g.j^^^ ^j^^j,^ ^^^ 20 shillings in one pound, in 284«. 

there are as many pounds as 20 is contained times in 284, which are £14 
and 4s. 

Hence, 3415d = £14 4s. *Jd. 

Rule. — Divide Try tJie units m the scale froTn the given to the 
required denomination, 

EXAMPLES. 
Reduce to units of higher denominations : 

)/ 2. 4760d 5. 6847*. 8. 17643 /dw. 

3. 5896e^. 6. 7432^. 9. 26475 /Jir. 

4. 7135c^. 7. 6345s. 10. 43698/^. 

11. Reduce f of a pence to a fraction of a pound. 

Solution. 

Id. = ^ of a s. . •. }<i. = } of T^. = ^. 

Is = A of a £ . •. iV«- = tV o' ^^ = ^^ 

Or, 
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uce to the fraction of a pound : 

12. |5. 15. id. 18. ifar. 

13. 1^. 16. ^d. 19. ifar. 

14. ^8. 17. Hd. 20. ^far. 

2X. Reduce 7^. 6d. Sfar. to the decimal of a pound. 

4: 1 ^3 . y Q^y», Explanation.— There are 4 far. in Id., hence, J of 

12 16775 d. *^® number of farthings equals the number of pence. J 

20 p7~~Kfi9K o^ ^ equals .75, which with 6(2. equals 6.75(i. Since there 

' — ' 0*7*^1 ^ ' *'''"® 1^^' ^^ ^^•» "J^ ^' *^® number of pence equals the 

£ . 37817 number of shillings. ^ of 6.75 equals .5625, which with 

Is., equals 7.5625s. Since there are 208. in £1, ^ of the 
dumber of shillings equals the number of pounds. ^ of 7.5624 equals 
^.3782. 

Reduce to the decimal of a pound : 

22. 5s. 4:d. 2 /or. 23. 12^. 7d. Ifar. 24. I85. 11^. S far. 

Express as pounds and decimals of a pound : 

25. £3 4*. 6d. 2 far. 27. £20 14s. 7d. 1 far. 

26- £7 Ss. 6d. 3 far. 28. £35 195. lid. 3 far. 

286. To reduce Engflish money to United States money. 

1. Reduce £4 5*. 6d. 1 far. to dollars and cents. 

Solution.— £4 5s. Qd, 1 far. = £4.278+ 

£1 = $4.8665 
. •. £4 278+ = 4.278 X $4.8665 = $20.82. 

Find the value in U. S. Money : 

2. £6 55. 6d. 4. £30 Ss. Sd. 6. £12 45. 7d. Sfar. 

3. £20 6^. 9d. 5. £45 95. 6d. 7. £20 155. lOd. 2 far. 

287. To reduce United States Honey to English money. 

1. Find the value of $135.75 in English money. 

Solution.— $135.75 -- $4.8665 = £27.89479+ 

£27.89479+ = £27 178. lOd. 3 far. 

Find the values in English money : 

2. $270.42 4. $475.60 6. $537.65 8. $1834.80 

3. $315.16 5. $620.10 1. ^U^AQ ^•Vt^\'=L.^ 
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FRENCH MONEY. 

288. The Legal Currency of France is decimaL 

Table. 

10 Millimes (m) = 1 Centime . . • ct. 
10 CeDtimes = 1 Decime . . . dc. 
10 Decimes = 1 Franc . . . • fr. 

Scale. — Decimal. 

1. The unit is the franc. Its value in United States money is fO.193. 

2. The Coins of France are of gold, silver, bronze, and copper. Th^ 
gold coins are the hundred, forty, twenty, ten, and five franc pieces. Ther 
silver coins are the five, two, and one franc pieces. The bronze coins are the 
ten, five, two, and one centime pieces. There are also copper coins in te9 
and five centime pieces. 

GERMAN MONEY. 

289. German Honey is the legal currency of the Grerman 

Empire. 

Table. 

100 Pfennigs (Pennies) = 1 Mark. 
Scale. —Decimal. 

1. The unit is the mark. Its value in United States money is $0,238. 

2. The Coins of the German Empire are of gold, silver, nickel, and cop- 
per. The gold coins are the twenty, ten, and five mark pieces. The gQver 
coins are the two and one mark pieces. The nickel coins are the ten and five 
pfennig pieces. The copper coins are the two and one pfennig pieces. 

Note. — ^In effecting exchanges, money accomplishes two purposes. It 
is useful 

1. As a means of payment. In the discharge of this function it takes the 
place of the barter equivalent formerly given by both parties to any trade. 
The invention of money greatly facilitated trade by affording a recognized 
medium of exchange. 

2. As a measure of value. In this function money is simply a yard-stick, 
or accepted unit of measure. When a government stamps or coins a piece 
of metal, it thereby indicates the weight and fineness of the metal coined. 

The most interesting fact as to coin or real money (as distinguished 
from notes and bills or representatives of money) is that it has two values: 
let, Its nominal or face value in local exchanges or home trade--or that 
value authorized by the Government which issues the coin. This value is 
intended to remain stationary, regardless of the fiuctuations in the value of 
the metal or metals coined. 2d, Its real or barter value in the exchanges 
of the world or international trade. This value has no regard for the value 
})laced on the coin by the people among whom it is coined, but is deter- 
mined by the quantity ai d quality of the metal contained in the coin. 

It is on these priEciplcs that the values of foreign coins, as deolared in 
iJie table f n p. 12 ', are from tiiue to time delerix^^. 
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90. The following table shows the value of the standard coins 
the world, in U. S. money, as proclaimed by the Secretary of 
Treasury, in the latest official report : 



Countries. 



^eentine RepubUo.. 

Aostria-Hungary 

Beleriiun. 

Brazil 

Brltiah North Amer- 
ica (except New- 
toundland). 

Bri^isii Honduras. .... 

Chile 

Costa Rloa 

Cuba . 

geaixiark 

B8ryi>t 

FiMa.nd 

France 

0®'>*^Hany 

Gre^t Britain 

Greo^se 

Ha^^si 

InOla 

Italy 

Japa^ 

Liberia. 

NOtlierlaads *.. 

T^e^wtoundland 

Veru, 

Portugal 

Buaaia 

Spain 

Sweden and Norway. . 
Switzerland 

Turkey 

I7niguay 

Venezuela. 



Standard. 



Qold 

Gold 
Gold 
Goid 
Qold, 

Gold 
Gold 

Gold 

Gold 

Gold 
Gold 

Gold 

Gold 

Gold 
Gold 

Gold 

Gold 

Gold 

Gold 

Gold 
Gold 
Gold 

Gold 
Gold 

Gold 
Gold 

Gold 

Gold 
Gold 

Gold 

Gold 

Gold 



Monetary unit. 



Peso 

Crown 

Franc 

mireis 

Dollar 

..do 

Peso 

Colon 

Pe^o , 

Crown 

Pound (100 iiad- 
ters). 

Mark 

Franc 

Mirk 

Pound ttteriing 

Drachma , 

Gourde , 

Rupee 

Lira 

Yen 

Dollar 

Florin 

Dollar 

Sol 

Milreis 

Ruble 

Peseta 

Crown 

Franc 

Piaster 

Peso , 

Bolivar , 



Value in 
U. S. gold. 



90.965 

.203 
.103 
.546 
1.00 



1.00 
.428 



.465 



.926 

.268 
4.943 



.193 
.193 
.238 

.193 

.965 

.324 

.193 

.498 
1.00 
.402 

1.014 

.487 

1.08 
.515 

.193 

.268 
.193 

.044 

1.034 

.193 



Coins. 



Gold— argentine ($4,824) and 

^ argentine ; silver— peso 

and divisions. 
Gold— 20 crowns (94.062) and 

10 crowns. 
Gold— 10 and 20 franc pieces; 

silver— 5 francs. 
Gold— 6, 10, and 20 milreis; 

silver— Ht 1* and 2 milreis. 



Gold— esoudo (91.825\ doub- 
loon (93.66), and condor 
($7 30); silver— peso and 
divisions. 

Gold— 2, 5, 10, and 20 colons; 
silver— 5, 10, 26, and 50 cen- 
tisimos. 

Gold— doubloon (95.017); sil- 
ver—peso (60 cents). 

Gold— 10 and 20 crowns. 

Gold— 10, 20, 50, and 100 pic^- 
ters; silver— 1, 2, 10, and 20 
piasters. 

Gold— 10 and 20 marks ($1.93 
and 93.859). 

Gold— 5, 10, 20, 50, and 100 
francs; silver— 6 francs. 

Gold— 5, 10, and 20 marks. 

Gold— sovereign (pound ster- 
ling) and half sovereign. 

Gold— 5, 10, 20, 50, and 100 
drachmas; silver— 5 drach- 
mas. 

Gold— 1, 2, 5, and 10 gourdes; 
sliver— gourde and divis- 
ions. 

Gold— sovereign (94.8665; ; sil- 
ver-rupee and divisions. 

Gold— 5, 10. 20, 50, and 100 
lire; silver— 5 lire. 

Gold— 1, 2, 5, 10, and 20 yen. 

Gold— 10 florins; sUver— J<, 

1, and 2j4 florins. 
Gold-92 ($2,027). 
Gold-libra (94.8665); silver 

—sol and divisions. 
Gold— 1, 2, 5, and lOmtlreis. 
Gold— imperial (97.718) and 

^ Imperial (93 80) ; silver— 

H, ^, and 1 ruble. 
Gold— 25 pesetas; silver— 5 

pesetas. 
Gold— 10 and 20 crowns. 
Gold-5, 10, 20, 50, and 100 

francs; silver— 5 francs. 
Gold— 26, 50, 100, 200, and 500 

piasters. 
Gold— peso; silver— peso and 

divisions. 
Gold-5, 10,20, 50, and 100 boli- 
vars; silver— 5 bolivars. 
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EXAMPLES. 
291* 1- How many dollars in 200 francs t 

2. How many francs in $337. 76 ? 

3. How many dollars in 485. 57 francs f 

4. How many francs would be received in exchange for $500 1 

5. How many dollars in 150 marks? 

6. How many marks should be given in exchange for $241.32? 

7. How many crowns of Denmark are worth $40.20? 

8. How many gold roubles of Russia are worth $20.60? 

9. How many piasters of Turkey are worth $44? 

10. What is the value of 5000 florins of the Netherlands? Of 
5000 English florins? 

11. How many dollars in 264 marks, 25 pfennigs? 

12. A lady bought 10 yards of alpaca, in London, for which she 
paid 68. Sd. a yard. How much did it cost in U. S. money ? 

13. What is the value in U. S. money of 56 yards of merino at 
7«. 6d. a yard ? 

14. How many dollars in 1000 drachmas of Greece? 

15. A merchant returning from Europe, had 20 sovereigns, 5 
crowns (Gt. Britain), 40 francs, and 10 marks (Germany). What 
was their total value in U. S. money? 

MEASURES OF WEIGHT. 

292. Weight is the measure of the force by which bodies are 
naturally drawn toward the earth. 

298. The kinds of weight in common use are Traj/ WeigM^ 
Apotheca/rie^ Weighty and Avoi/rd/wpois Weight. 

TROY WEIGHT. 

294. Troy Weight is used in weighing gold, silver, jewels, and 
also in philosophical experiments. 

Table. 

24 Grains (gr.) = 1 Pennyweight . . • pwl 

20 Pennyweights = 1 Ounce os« 

12 Ounces = 1 Pound lb. 

lb. oz. pwt. gr. 
1 = 12 = 240 = 5760 

igcale.— 12, 20, 2^, 



DENOMINATE NUMBERS. ISl 

1. The standard unit of weight is the 2Voy pwmd. It is equal to the 
i^eight of 22.794377 cubic inches of pure (distilled) water, at its greatest 
density (temperature SQ.SS^'F., barometer at 30 inches), and is identical 
'with the imperial Troy pound of Great Britain. 

2. The grains of the other weights are the same as the Troy graina 

APOTHECAEIES' WEIGHT. 

295. Apotheearles' Weigfht is used by apothecaries and physi- 
cians in weighing medicines for prescriptions. 

Table. 

20 Grains (gr. xx) = 1 Scruple ... 3 

3 Scruples Oiij) = 1 Dram . ... 3 

8 Drams ( 3 viij) = 1 Ounce ... § 

12 Ounces ( | xij) = 1 x)ound . . . . fi> 

ft ! 3 3 gr. 
1 =12 = 96 = 288 = 5760 

<Scate.— 12, 8, 3, 20. 

1. The unit is the pound, which is identical with the Troy pound, as are 
also the ounce and the grain, though the ounce is differently divided. 

2. Drugs and medicines are bought and sold in large quantities by Avoir- 
dupois weight. 

AVOIRDUPOIS WEIGHT. 

296. Avoirdupois Weight is the common weight of comimerce, 
and is used for weighing almost everything except jewels and 
precious metals. 

Table. 

16 Oimce8(oz.) = 1 Pound .... lb. 

100 Pounds = 1 Hundred- weight. . cwt. 

20 Hundred-weight = 1 Ton T. 

T. cwt lb. oz. 

1 = 20 = 2000 = 32000 

/Scoie.— 20, 100, 16. 

1. The unU is the pound. It is derived from the Troy pound, and con* 
tains 7000 grains. 

2. In great Britain 28 lb. equal 1 qr., 112 lb. equal 1 cwt., and 2240 lb. 
equal 1 ton. These are called the long hwndred and the long ton, or shipping 
ton of the United States. It is used at the U. S. Custom House in invoices 
of English goods, and by wholesale dealers in iron and coal. BaWlV ^«^Nsa% 
in ooal vufOBDfsell by the hundred. 
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297. The following denominations are in use : 



56 lb. Butter 
100 lb. Grain or Flour 
100 lb. Dried Fish 
100 lb. Nails 
196 lb. Flour 
200 lb. Beef or Pork 
200 lb. Fiah 
230 lb. Lime 



= 1 Firkin. 
= 1 Cental 
= 1 QuintaL 
= 1 Keg. 
= 1 Barrel 
= 1 Barrel 
= 1 Barrel. 
= 1 Barrel. 



280 lb. Salt at N. Y. Works = 1 Barrel. 

298. Gross Weigrht is the weight of the goods together with 
the box or whatever contains them. 

299. Net Weight is the weight of the goods only. 



MINIMUM WEIGHTS OF PRODUCE. 



The following are 
produce, bought and 
the United States : 

Per Bushel. 

Barley . . . 481bB. 

Beans, Castor . 46 ** 

Beans, White . 60 

Blue Grass Seed 44 

Bran .... 20 

Buckwheat . . 48 

Clover Seed . . 60 

Corn, in the ear 70 

Corn, shelled . 66 



the minimum weights of certain articles of 
sold by the bushel, according to the laws oi 



(I 
(I 
II 
It 
i( 
11 



Per BusheL 
Corn Meal . . 48 lbs. 
Dried Apples . 26 " 
Dried Peaches . 33 
Flaxseed . . 56 
Hemp Seed . . 44 
Hungarian Grass 

Seed. ... 50 
Millet Seed . . 50 
Oats .... 32 
Onions ... 57 



II 

II 
i( 



II 



Peas «... 
Peas, Ground . 
Potatoes, White 
Potatoes, Sweet 
Rye .... 
Salt* . . . . 
Timothy Seed . 
Turnips . . . 
Wheat . . . 



Per Busha'^- 
. . 6011 

24 

60 

55 

56 

50 

45 

55 

60 



1^ 

(^ 

t^ 

II 

i< 

II 

I 



*The weight of salt per bushel as adopted by different States varies f: 
50 to 80 pounda Coarse salt in IllinoiB is reckoned at 50 pounds, and 
Pennsylvania at 80 pounds per bushel. Fine salt in Illinois and Kenti 
is reckoned at 55 pounds, and in Pennsylvania at 62 pounds per bushel 



m 
in 



800. Comparative Table of Weights. 



Troy. 


Ax)othecarie8. 


Avoirdupois. 


1 lb. = 5760 gr. 


= 5760 gr. 


-7000gr. 


1 oz. — 480 gr. 


= 480 gr. 


== 437igr. 


1751b. 


- 1751b. 


» 1441b. 


175 oz. 


= 1150*. 


» ltt2ot. 
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DIAMOND WEIGHT. 

801. Diamond Weight is used in weighing diamonds and other 
precious stones. 

Table. 

16 Parts = I Carat Grain. 

4 Carat Grains = 1 Carat. 

1. The vmit is the carat, which equals 3.168 Troy grains. The oarat 
grain equals .792 of a Troy grain. 

2. The carat of weight should be carefully distinguished from the assay 
carat. The former denotes absolute weight, while the latter is used to de- 
note the fineness, or purity, of gold in coins and jewelry, and means ^ part. 
Thus, gold 14 carats fine contains 14 parts pure gold and 10 parts alloy. 

EXAMPLES. 

302. Reduce to units of lower denominations : 

1. 4 oz. 16 pwt. 15 gr. 11. 25 ft) 5 3 2 3 10 gr. 

2. 9 oz. 17 pwt. 12 gr. 12. f of a ft), Apoth. 

3. 12 lb. 6 oz. 13 pwt. 20 gr. 13. 5 cwt. 20 lb. 12 oz. 

4. 35 lb. 10 oz. 8 pwt. 5 gr. 14. 7 cwt. 26 lb. 15 oz. 

5. i of an oz., Troy. 15. 12 cwt. 14 lb. 7 oz. 

6. i of a lb., Troy. 16. 3 T. 17 cwt. 4:0 lb. 5 oz. 

7. .366 of a lb., Troy. 17. 8 T. 8 cwt. 8 lb. 8 oz. 

8. 5 3 13 13 gr. 18. | of a ton. 

9. 8 5 33 23 15 gr. 19. .84 of a cwt 
10. lift) 7 5 13 12 gr. 20. .675of aT. 

fieduce to units of higher denominations : 

21. 1440 gr., Troy. 28. 2160 oz.. Avoir. 

22. 7650 pwt. 29. 9780 oz., Avoir. 

23. 1080 gr., Apoth. 30. 5640 lb. 

24. 43203. 31. 64130 oz.. Avoir. 

25. 9860 gr., Troy. 32. 8232 lb. flour to barrels. 

26. 6740 3. 33. 9780 lb. pork to barrels. 

27. 8360 gr., Apoth. 34. 9860 lb. salt to barrels. 

35. Reduce f of a pwt. to the fraction of a pound. 

36. Reduce -j^ of a 3 to the fraction of a pound. 

37. Reduce |- of an oz. to the fraction of a ton. 

38. Reduce .275 gr., Troy, to the fraction of an ounce. 

39. Reduce 6 1 3 3 33 10 gr. to the dooimal ot «^^\wA» 
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MEASURES OF EXTENSION. 

808. Measures of Extension are used in measuring l^igths, 
distances, surfaces, and solids. 

804. Measures of Lengfth are used in measuring distances in 
any direction. 

805. A Line is that which has length but not breadth or thick- 
ness. Its extent is estimated by ascertaining how many times it 
contains some definite length, regarded as a unit of measure. 

LINEAR MEASURE. 

806. Linear, or Long, Measure is used in measuring lines, or 
distances. 

Table. 

12 Inches (in.) = 1 Foot .... ft 

3 Feet = 1 Yard .... yd. 

6i Yards, or ) __ ^ -o^^ -^ 

16i Feet }• - 1 Rod . . . . rd. 

320 Rods = 1 Mile ml. 

mi. rd. yd. ft in. 

1 = 320 = 1760 = 5280 « 63360 

Scale,— 320, 6i, 3, 12. 

807. The following denominations are also used : 

3 Sizes = 1 Inch. Used by shoemakers. [horses^ ^ 

4 Inches = 1 Hand. Used to measure the height oW^ 
6 Feet =? 1 Fathom. Used to measure depths at sea. 

Vp^tl = 1 S^* } ^^^ ^^ P*^^« distances. 

40 Rods = 1 Furlong. 

8 Furlongs = 1 Mile, or Statute Mile. 

1.15 Statute Miles = 1 Geographical, or Nautical, Mile or Knot 

3 Geographical Miles = 1 League. 

80 Geographical Miles, or ) __ - _^ ( of Lat. on a Meridian, t>r 

69. 16 Statute Miles f ~" A^^re® \ ^f loh^^ ^^ the Equator. 

1. The standard unit of length is the yard, from which all other meaenrs^ 
of length are derived. 

2. The yard is divided into halves, quarters, eighths, and ftizteenths. fo^ 
measuring goods sold by the yard. 

3. The length of a degree of latitude varies. The average length, 60.L^ 
miles, Is the standard adopted by the United States Coast Survey. 

4. The following denominations are used : The span =^ 9 inehes ; the 
commoaeuMt = 18 inches ; the sacred cubit ~ ^1.^^ VofiSk^aa* 
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SURVEYORS' LINEAR MEASURE. 

308. Surveyors- Linear Measure is used by surveyors and 
engineers in measuring the dimensions of land, length of roads, etc. 

Table. 

7.92 Inches = 1 Link 1. 

25 Links = 1 Rod rd. 

4 Rods or 100 Links = 1 Chain . . . . ch. 

80 Chains = 1 Mile mi. 

mi ch. rd. 1. in. 

1 = 80 = 320 = 8000 = 63360 

iScaie.— 80, 4, 25, 7.92. 

L The tmU employed by surveyors is the Ounter*s Chain, which is 4 rods, 
or 66 feet lon^. 

2. An Engineer's chain, used by civil engineers, is 100 feet long, i^nd 
oonsistB of 100 Unks. In computing, Unks are written as so many hun- 
dredths of a chain. 

EXAMPLES. 

809. Reduce to feet : 

1. 4 rd. 1 yd. 2 ft. 4. 36 rd. 10 ft 

2. 8 rd. 2 yd. 1 ft. 5. 7 mi. 32 rd. 12 ft 

3. 10 rd. 4 yd. 2 ft 6. 15 mi. 80 rd. 14 ft. 

Heduce to inches : 

7. 3 yd. 2 ft 5 in. 10. 12 rd. 10 ft 5 in. 

8. 4 yd. 1 ft. 8 in. 11. 4 mi. 50 rd. 4 yd. 2 ft. 3 in. 

9. 5 yd. 2 ft. 8 in. 12. 9 mi. 180 rd. 3 yd. 2 ft. 4 in. 

fieduce to links : 

13. 4 rd. 20 1. 16. 8 ch. 2 rd. 10 1. 

14. 15 rd. 12 1. 17. 20 ch. 3 rd. 18 1. 

15. 82 rd. 15 1. 18. 15 mi. 30 ch. 75 L 



Keduce to units of lower denominations : 




19. 1 rd. 22. 1 mi. 25. | ch. 


28. .65 yd. 


20. 1 rd. 28. | mi. 26. | ch. 


29. .475 mi. 


21. ^rd. 24. ^ml 27. ^ c\i. 


^^. .^^=1^^ 
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Reduce to nnits of higher denominations : 

31. 1440 in. 34. 3280 yd. 37. 10230 ft 

32. 20601. 85. 7456 ft 38. 24172 yd. 

33. 5132 ft 86. 837fi L 39. 76548 m. 

40. Beduce |- of a foot to the fraction of a rod. 

41. Reduce .475 of an inch to the fraction of a yard. 

42. Reduce ^ of a foot to the fraction of a mile. 

43. Reduce | of a chain to the fraction of a mile. 

44. Reduce 2 ft. 6 in. to the decimal of a yard. 

45. Beduce 4 yd. 1 ft. 8 in. to the decimal of a rod 



SURFACE MEASURES. 

510. A Sur&C6 is anything that has only length and breadth. 
Thus, the floor, a face of a wall, or the outside of imytblDg ia a surface. 

511. An Angle is the difference in the 
direction of two lines that meet. 

The poiat at which the lines meet 1b called the 
Vertex, and the lines are called the aides of the tuaffle. 

512. A Square is a plane (flat) surface that 
has four equal sides and four equal angles. 

A square inch is a square, each side of which is 
one inch long. A squart yard is a square, each side 
of which U one yard long. 

The angles of a square are called rtght angles. 




818. A Rectangle is a plane surface that 

has four straight sides and four right angles. 

A square is a rectaogle which has four equal 



814. The Area of a surface is the number 
of square units it contains. 

Thus, if a rectangle is four units long and 3 units 
wide, it may be divided into 3 rows of squares with 
4 square units in each row, making 12 square units 
la a}]. 
Sence, the area Is 12 square unit» 
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' SURFACE, OR SQUARE MEASURE. 

315. tiJUFfaeOy or Square, Measure is used in measuring sur- 
faces, such as land, boards, paving, plastering, etc. 

Table. 

144 Square Inches (sq. in.) = 1 Square Foot .... sq. ft. 
9 Square Feet = 1 Square Yard . . , . sq. yd. 

30i Square Yards, or ) _ , Sauare Rod so rd 

272i Square Feet S - ^ S<l«are Rod .... sq. rd. 

160 Square Rods = 1 Acre A. 

640 Acres = 1 Square Mile . . . . sq. mi. 

A. sq. rd. sq. yd. sq. ft. sq. in 
1 = 160 = 4840 = 43560 = 6272640 
fifcofe.— 640, 160, 30i, 9, 144. 

1 The unU for land is the acre; for other surfaces it is usually the square 
yard, 

2* A square rod is sometimes called a poU or perch. The rood is found in 
old title deeds and surveys. It equals 40 perches, or square rods. 

3' Plastering, ceiling, etc., are conmionly estimated by the square yard; 
paving, stone-cutting, and glazing, by the square foot. 

4. Hoofing and slating are lusually estimated by the 100 square feet, some- 
times called a square. 

5. A square piece of land, measuring 209 feet, or about 70 paces on each 
Bide, contains very nearly one acre. A rectangular piece 10 rods by 16 rods 
contains exactly an acra 



SURVEYORS' SQUARE MEASURE. 
816. Surveyors' Square Measure is used in measuring land. 

Table. 

625 Square Links (sq. 1.) = 1 Square Rod sq. rd. 

16 Square Hods = 1 Square Chain . . . . sq. ch. 
160 Square Rods = 1 Acre A. 

And, 

10000 Square Links = 1 Square Chain. 

10 Square Chains = 1 Acre. 

640 Acres = 1 Square Mile sq. ml. 

36 Square Miles = 1 Township 't^ 
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817. In some portions of the 
United States, 36 square miles (6 
miles square) equal a Tovmahip. 

1. Eactitownship(Tp.)lB divided into 
36 equal Bquores of 1 square mile each, 
and numbered ns in the diagram. These 
equiireaare called sections (Sec )- Each 
section Is divided Into halt-section (320 
acres) and quarter-scotlons (160 acres). 
The corners of all quarter-sections are 
permanently marked by monuments ol 
stone or wood, when the township is 

formed, and a deecriptlon of each monn- \aiMim 

ment and Its location (aurroundings) is 

made in the field notes of the surveyor. 

2. The laying out of townships in surveying United Btetes lands is eadlj 
understood. A selected North and Smith line Is surveyed as a Principal 
Jfrndiaii, and an East and TTest line, intersecting It, is surveyed as a Bate 
Line, f'rom these, other lines are run at right angles, six miles apart, 
which divide the teniUiry into Toimishipa six miles square. A row ot 
townefaipe running north and south Is called a Range. The townships lu 
each range are numbered north and south from the bace line, and the 
ranges are numbered east and west from the principal meridian. 

EXAMPLES. 
SIS. Reduce to square inches: 

1. 4 sq. ft. 75 sq. in. 4. 10 sq. rd. 26 sq. yd. 

2. 7 sq. ft 108 sq. m. 5. 120 sq. rd. 6 sq. ft 

3. 5 sq. yd. 4 sq. ft. 6. 6 A. 16 sq. yd. 7 sq. ft 
Reduce to units of higher denominations ; 

7. 4350 sq. in. 10. 6740 sq. ft 

8. 5480 sq. in. 11. 4384 sq. yd. 

9. 2760 sq. ft 12. 7680 sq. rd. 

Reduce to units of lower denominations : 

16. J sq. rd. 18. I sq. ch. 

17. li sq. yd. 19. J sq. ch. 



13. 1200 sq. ch. 

14. 8420 sq. I. 

15. 6250 sq. L 



20. .345 sq. rd. 

21. .675 sq. ch. 



22. Reduce ^ of a sq. ft to the fraction of a sq. rd. 
SoiitmON.— 1 sq. rd. = 

•. 1 sq. ft. - 
t sq. ft. = 

23. Reduce | of a sq. ft, to the fraction of a sq. rd. 
M. Reduce y of a sq. yd. to the {raAtioa of a aci. rd. 



:2721sq. ft.,ori^8q. ft 

■■ iAb sq. rd. 

■■ 4 of TTiW sq. rd. = jid sq. rd. 
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^. Reduce f of a sq. in. to the fractjon of a sq. yd. 

%. Reduce -85 of a eq. rd. to the fraction of an A. 

ST. Reduce .75 of a. sq. ch. to the fraction of a sq. mi. 

28. Reduce 5 sq. yd. 3.6 sq. ft. to the decimal of a aq. rd. 

Sd. Reduce 4 sq. rd. to the decimal of a sq. ch. 

30. Reduce 6 sq. ch. S sq. rd. to the decimal of an A. 



MEASURES OF VOLUME. 

819. A Solid is anything that has length, breadth, and thick 
txeaa, or height. 

820. A Cobe is a solid whose six sides are equal 
squares. 

A oube whow sides are each a square toot is called a cubic 
fooL One whose sides are each a square ;ard is called a 

821. The Solid Contents, or Volume of 

snybody is the number of solid units it con- 

Thus, U a solid Is 4 units long, i units wide, aad 
4unit8 thick, there are i times 4, or 16 cubes upcMi 
oneeiirrace, and since there ar« four such larers, 
Ui«ce are 4 times 16, or 64 cubic unite in all. 

Bsnce, the volume Is 64 cubic unite. 




CUBIC MEASURE. 

82^ Cable, or Solid, Measure is used in measuring things th&t 
bftve length, breadth, and thickness. 

Table. 

1128 CuUc Inches (cu. in.) = I Cubic Foot cu, (t. 

21 Cubic leet = 1 Cubic Yard cu. yd. 

16 Cubic feat = 1 Cord Foot cd. ft 

,«?u^^r'''"[ -ICord cd. 

128 Cubic Feet S 

cu. yd. cu. ft. cu. In. ■ ; 

1 = 27 = 46656 .1 

3caie.—21, 1128. * 'J 
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• 

1. The units, except the cord, are derived from the corresponding units ot 
linear measure. Thus, the cubic foot is 12 in. long, 12 in. wide, and 12 in. 
thick. Hence, it contains 12 X 12 X 12, or 1728 cubic inches. The cubic 
yard contains 3 X 3 X 3, or 27 cubic feet. 

2. A cubic yard of earth is called a load. 

3. A cord of wood or stone is a pile 8 ft. long. 4 ft wide, and 4 ft. high. 
A cord foot is a part of this pile 1 ft. long, containing 16 ou. ft. 

4. A perch of stone or masonry is 16i ft. long. 1 ft. wide, and 1 ft. high, and 
contains 16i cubic ft. Formerly a perch of masonry was considered li ft. 
wide, and contained 241 cu. ft The perch of 16i cu. ft is now in general use. 

6. In measuring cargoes in the United States, a ton is estimated to each 
40 cubic feet of occupied space. The tonnage of vessels is expressed in tons of 
100 cu. ft each, called the register ton. 

6. In measuring timber | of the contents of round timber is deducted 
for waste in hewing or sawing it Hence, 40 cu. ft. of round timber or 50 
cu. ft of hewed timber is estimated as equal to one ton or load. Bound 
timber is given in terms of the number of cubic feet to the ton a log would 
contain when *' squared." ''40 cu. ft. of round timber" is really a little 
more than 50 cu. ft in the log. 

EXAMPLES. 
328« Reduce to cubic inches : 

1. 12 ca ft. 240 cu. icu 3. 5 cd. ft. 7 cu. ft. 

2. 35 cu. yd. 25 cu. ft. 4. 2 cd. ft. 8 cu. ft. 12 cu. in. 

Reduce to units of higher denominations : 

6. 134620 cu. in. 7. 473400 cu. ft. 

6. 213542 cu. in. 8. 648732 cu. ft. 

9. Reduce ^ of a cu. ft. to the fraction of a cubic yard. 
10. Reduce 6 cd. ft. 4 cu. ft. to the decimal of a cord. 

MEASURES OF CAPACITY. 

824. Measures of Capacity are measures used to determine the 
quantity of fluids and of many dry substances. 

There are three kinds of measures of capacity : Liquid MeoM/vre, Apothe' 
caries^ Fluid Measure j and Dry Measure. 

LIQUID MEASURE. 

325. Liquid Measure is used in measuring liquids. 

Table. 

4 Gills (gi.)=.l Pint pt. 

2 Pints = 1 Quart qt. 

4 Quarts = 1 Gallon .... gal. 

gal. qt. pt. gi. 
1 = 4 = 8 = 32 
/Scale.— 4, 2, 4* 
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L The standard wait of liquid measure in the United States is the galUm^ 
which contains 231 cubic inches, and will hold a little over 8i lb. Av. of 
distilled water. The imperial gallm of Great Britain is a little more than 
one-fifth larger, and contains 277.274 cu. in. or 10 lb. Av. of distilled water, 
temperature 62" F., the barometer at 30 inches. 

t In estimating the capacity of cisterns, tanks, etc., 31i gallons are con- 
sidered a barrel (bar.), and 2 barrels, or 63 gallons a hogshead (hhd.). In 
commerce, barrels and hogsheads are of variable capacity. 

3. The following denominations are sometimes used: 42 gallons = 1 tierce; 
2 tierces = 1 puncheon ; 2 hhd. (126 gal. ) = 1 pipe, or butt ; 2 pipes = 1 
tun. These are not fixed measures. When used in business, the denomi- 
nations merely indicate the names of the casks or their approximate size, 
without reference to their actual capacity. Casks are usually gauged and 
have their capacity marked upon them. 



APOTHECARIES' FLUID MEASURE. 

826. Apothecaries' Fluid Measure is used in prescribing and 
impounding liquid medicines. 

Table. 

60 Minims (m) = 1 Fluid drachm • . /3 

8 Fluid drachms =• 1 Fluid ounce . • • / 1 

16 Fluid ounces = 1 pint O. 

8 Pints = 1 Gallon Cong. 

Cong. O. /§ /3 m 

1 = 8 = 128 = 1024 = 61440 

Scale. —S, 16, 8, 60. 

1- Cong, is the abbreviation for congiuSy the Latin for gallon. O. is for 
the Latin octontis, one-eighth, the pint being one eighth of a gallon. 

^- A common teaspoon holds about one fluid drachm ; a common table- 
spoon, about i a fluid ounce ; the common teacup, about 4 fluid ounces. The 
'^^^nim is the equivalent of a drop of water. 

DRY MEASURE. 

327. Dry Measure is used in measuring dry substances, such as 
^J'ain, fruit, vegetables, salt, etc. 

Table. 

2 Pints (pt.) = 1 Quart . . . . qt. 
8 Quarts = 1 Peck .... pk. 
4 Pecks = 1 Bushel . . bu. 

bu. pk. qt. pt. 
1 = 4 = 32 = 64 

iScofc.— 4, 8, 2. ^ 
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1. The standard unit in the United States is the WinckuUr huML I 
form it is a cylinder 18i in. in diameter, and 8 in. deep. It contains 2150.4 
cu. in., and is equal in volume to 77.627413 lb. Av. of distilled water, at i1 
greatest density. 

2. The Imperial bushel of Great Britain contains 2218.102 on. in., o 
1.03152 standard bushels of the United States. The English Quarter c 
grain is equal to a quarter of the long ton. Hence, it is equivalent to 8 bi 
of 7Q lbs. to the bushel, or 9^ bu. of 60 lbs. to the busheL 

3. One-half of a peck, or 4 quarts, is called a dry gallon. 

4. A pint, quart, or gallon, dry measure is more than the same quantity 
liquid measure. A quart, dry measure, is ^ of a bushel, or /^ of 2150.42 ci 
in., which is about 67^ cu. in., while a quart liquid measure is ^ of 231 ci 
in., or57icu. in. 
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Cu. In. 


Cu. In. 
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In One Gal. 


In One Qt. 


In One Ft 
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828. In buying and selling the principal kinds of grain an< 
seeds, the bushel is regarded as a certain number of pounds. Th 
weight of a bushel of the various grains as used by the Boards o 
Trade in the principal cities of the United States is as follows : 

Barley 48 lb. Oats 32 lb 

Beans . 60 " Peas 60 *• 

Buckwheat 48 " Rye 66 *• 

Clover Seed 60 " Timothy Seed 46 '* 

Corn, shelled 56 *' Wheat 60 * ^ 

Corn, in the ear .... 70 *' Wheat Bran . . . • . , 20 *^ ' 

EXAMPLES. 

829. Seduce to gills. 

1. 2 qt. 1 pt. 3 gi. 3. 12 gal. 2 qt. 1 pt. 2 gi. 

2. 3 qt. 1 pt. 2 gi. 4. 17 gal. 3 qt. 1 pt. 3 gi. 

Reduce to minims, or drops : 

5. 6/3 30 m. 8. 3 O. 10/S 6/3 20 m. 

6. 7/3 46 m. 9. 6 O. 3/1 4/3 45 m. ' 

7. 5/1 5/3 5 m. 10. 7 Cong. 12 O. 6/1 35 m 

Reduce to pints : 

11. 2 pk. 3 qt. 1 pt. 14. 2 bu. 3 pk. 6 qt. 

12. 3 pk. 2 qt. 1 pt. 16. 6 bu. 6 qt 1 pt. 

'4 3 pk. 7 qt. 1 pt. 16. ^ W. ^ ^Vl. 4 ^t. 1 pt 
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K»o<iuce to units of his/her denominations : 

IT. 216 gi. 20. 423/3 23. 1430 pk. 

18. 785 gi. 21. 1000/1 24. 2150 qt. 

19. 913 gi. 22. 1860 m. 25. 8742 pt. 

46. Reduce f of a pint to the fraction of a gallon. 

27. Reduce f of a quart to the fraction of a bushel. 

28. Reduce 2 pk. 6 qt. to the decimal of a bushel. 

29. Reduce 4 bu. 3 pk. 4 qt. to bushels. 

30. Reduce 5 bu. 2 pk. 3 qt. 1 pt. to bushels. 

MEASURES OF TIME. 

880. Measures of Time are certain natural divisions of time 
fixed by the revolution of the earth on its axis and around the sun, 
and also other divisions which are artificial. 

Table. 

60 Seconds (sec.) = 1 Minute min. 

60 Minutes = 1 Hour hr. 

24 Hours = 1 Day da. 

365 Days = 1 Year yr. 

366 Days = 1 Leap Year . . . . yr. 
100 Years = 1 Century cen. 

Also, 

7 Days = 1 Week wk. 

4 Weeks = 1 Lunar Month .... mo. 

30 Days = 1 Ck)mmercial Month . . ma 

12 Calendar Months = 1 Year yr. 

cen. yr. mo. da. hr. min. sec. 

1 = 100 = 1200 = 36600 = 876000 = 52560000 = 3153600000 

iScafe.— 100, 365, 24, 60, 60. 

!• The unit of time is the day. It is determined by the revolution of the 
earth on its axis. The Sidereal Day is the exact time of the revolution of 
tne earth on its axis. The Solar Day is the time of the apparent revolution 
0^ the sun around the earth. The Astronomical Day is the solar day begin- 
^^g and ending at noon. The Civil Day begins and ends at 12 o'clock, 
"^dnight 

^ In banking business, the law fixes the end of the day at the hour ap- 
pointed for closing the bank. 

3* In most business transactions 30 days are considered a month, and 12 
B^ch months a year, For many purposes 4 weeks constitute a month. 

^ The common year contains 52 weeks and 1 day, the leap year 52 weeks 
^^d 2 days. Hence, each year begins one day later in the week than did 
J^e preceding year, except the year following leap year^ 'wYi\ft\i\a Vn^ ^a»l^ 
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5. The Solar Year is the exact time reqiiired by the earth to mali 
complete revolution around the sim. Its length is 365 da. 6 hr. 48 
49.7 sec, or nearly 365^ days. Instead of reckoning this part of a da} 
year, it is disregarded, and an addition is made when this amounts 
day, which is nearly every fourth year. This one day is added to the i 
of February. Since the part of a day of the true or solar year is a lit 
than one fourth of a day, the addition of one day every fourth year is a 
too much, and to correct this excess, addition is made to only eYQvy ] 
centennial year. With this correction the error amounts to only a 
more than a day in 4000 years. Hence, 

Rule for Leap Years. — Centennial yea/rs exactly dwisH 
IfiO^ and other yea/rs exactly diwisible hy 4^ are Lea/p Years. 

6. The reckoning of time by the ancients was very inaccurate. Tli 
owing largely to their ignorance of astronomy; but changes were alsc 
for political reasons. The calendar was reformed by direction of 
Caesar, 46 B. C, who made the year to consist of 365} days, adding o: 
every fourth year. This was known as the Julian calendar and ga 
world a year more than ten minutes too long. In 1582 Pope Gregor 
corrected the error of 10 days which resulted from adding one day 
fourth year, by striking out 10 days from the calendar, calling the 
October the 15th, and ordaining that henceforth only those centennia 
should be leap years which are exactly divisible by 400. This calei 
known as the Gregorian calendar, and is used by nearly all ci 
countries except Russia, which still clings to the Julian calendar 
difference of the two calendars is now 12 days, the current date in '. 
is 12 days behind that of other civilized countries of the world. 

7. The Julian and Gregorian calendars are sometimes designated 
expressions Old Style (O. S.), and New Style (N. S.) 

881. The year begins with the month of January, and endi 
the month of December. 

The months, their names, and the number of days in eac 
as follows : 



January, 31 da. .... Jan. July, 31 da. . . 

February, 28 or 29 da. . . Feb. August, 31 da. . . 

March, 31 da. .... Mar. September, 30 da. . , 

April, 30 da Apr. October, 31 da. . . 

May, 31 da May. November, 30 da. . . 

June, 30 da. .... June. December, 31 da. . . 

1. The following rhyme is helpful in remembering the ni 
of days in each month : 

" Thirty days hath November, 
April, June, and September ; 
February twenty-eight alone, 
All the rest have thirty-one, 
Except when Leap Year comes in fine, 
Wh^n February has tNq^ii\.^-iaTiQ ^* 
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332. The Seasons are Wilder, Spring, Summer, and Auttmm, 
otFaU. 

The Winter months are December, Jwrmcury., and FSruary ; the 
SpriDg months, March, April, and May; the summer months, 
Jme, Jidy, and August; and the Autumn months are SeptenJter, 
OrfoJer, and Novertiher. 

833. The number of days from any day of one month to the 
same day of any othw month in the same year is readily found by 
the following table : 

Table. 
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Explanation. — Suppose we nleh to find the number of da^g from April 
6th to October 25th. We find April in the vertical column and looking (or 
the number in the saioe line under October coliuun we find 183, to which 
wa add 20 days (since the time ie not to October 6th but to October 25th}, 
■mklng 203, the number of days required. 

The table gives February 28 days. Hence, allowance must be made for 
'wp year. 

EXAMPLES 

834. Reduce to units of lower denominations : 

1. 3 hr. 10 min. 16 sec. 5. 7 wk. 5 da. 12 hr. 

6. d wk. 4 da. 20 hr. 

7. i of a day. 

8. .625 of a day. 

Beduce to unite of higher denominations : 

9. 1220 min. 12. 7000 hr. 15. 574168 see. 

10. 5472 min. 13. 8379 hr. 1ft. %VW«i w«.. 

iL ^560 hr. U. 99»0 hr. \1. VWy^^Wi. 



2. 5 hr. 24 min. 32 sec. 

3. 12 hr. 45 min. 55 sec. 

4. 6 wk. 4 da. 17 hr. 
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18. Reduce |^ of a minute to the fraction of a day. 

19. Reduce f of a day to the fraction of a week. 

20. Reduce .85 of a minute to the decimal of a day. 

21. Reduce .325 of an hour to the decimal of a week. 

22. Reduce 4 min. 25 sec. to the decimal of a day. 

CIRCULAR MEASURE. 

885. Cireular Measure is used to measure arcs of circles and 
angles. 

This measure is used by surveyors in determining the direction in which 
to take their linear measurements ; by navigators in finding the latitude 
and longitude of places and vessels at sea ; and by astronomers in makiog 
observations. 

886. A Cirele is a plain figure bounded by 
a curved line, every part of which is equally 
distant from a point within called the centre. 

887. The Cireumferenee of a circle is the 
bounding line. Any part of the circumfer- 
ence, as A B) is called an arc. Any angle 
having its vertex at the centre, is measured by the arc included 
between its sides. Thus, the angle A C B is measured by the arc 
AB. 

Table. 

60 Seconds (*) =1 Minute ' 

60 Minutes = 1 Degree ....... • 

30 Degrees = 1 Sign ........ S. 

12 Signs, or 360* =1 Circumference . . . . C. 

C. S. ** 

1 = 12 = 360 = 21600 = 1296000. 

iScate.— 12, 30, 60, 60; or 360, 60, 60. 

1. The unit is the degree, which is -^ of a circle. All circles, great and 
small, contain the same number of degrees. Therefore, a degree is not ft 
measure of space, but a measure of an angle whose vertex is the centre of 
the circle. 

2. It will be seen that a quadrant measures a right angle whether the 
circle be large or smalL 

3. A minute of the earth's circumference is called by geographers a 
geographic mile, and bj sailors a knot or nautical mile. It is equal to a 

small traction more than 1. 15 common miles* 
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EXAMPLES. 

888. 1. Reduce 15° 20' 10" to seconds. 

2. Reduce 37° 18' 32" to seconds. 

3. How many seconds are there in 40° 28' 21"? 

4. Reduce 24350" to higher denominations. 

5. Reduce 74680" to higher denominations. 

COUNTING. 

839. In counting certain classes of articles, the following de- 
ominations are used : 

Table. 

12 Things = 1 Dozen doz. 

12 Dozen = 1 Gross .,.,,., gr, 
12 Gross = 1 Great Gross G. gr. 

SccUe, — Duodecimal . 

Two things of a kind are frequently called a patr, six a set, and twenty a 
core; as, ekpair of gloves, a set of chairs, a score of years. 

STATIONERS' TABLE. 

840. Paper in the stationery trade is sold by the following 

Table. 

24 Sheets (sh.) = 1 Quire qu. 

20 Quires = 1 Beam rm. 

2 Beams = 1 Bundle bdL 

6 Bundles = 1 Bale bl. 

bl. bdl. rm. qu. sh. 
1 = 6 = 10 = 200 = 4800 
Scale.— 6, 2, 20, 24. 

Wholesale dealers usually sell paper by the pound. 



BOOKS. 

341. In printing books large sheets of paper are used which are 
olded into leaves according to the size of the book. The terms 
^olio^ qtcarto, octcwOy etc. , applied to printed books, are based on 
'heets about 17 X 22 in., and indicate the number oi Uah^^s&yc^Xs^ 
^hich s abeet is folded. 
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1. The following table shows the number of leaves and pages to the sheet 
(size 17 inches by 22 inches called Folio), and the sizes of the pages in stand- 
ard books, the pages of course being always double the number of leaves : 

Table. 

Iieavesto Pages to Length Width 

Size of Book. eaoh sheet each sheet. of page. of page. 

Folio 2 4 17 U 

Quarto 4 8 11 8i 

Octavo 8 16 8i 6k 

12 mo 12 24 7i 4^ 

16 mo. 16 32 5i 4^ 

2. Printing paper is made of many sizes, to suit the requirements of the 
printer. In book printing, paper about 24 X 38 inches, called Double Boyal^ 
is extensively used ; but the size of the book is, nevertheless, based on the 
size of the paper called Mediunif which is 18 X 23 inches. 

3. A careful examinaticm of the upper or lower inside edge of an open 
book will determine the number of leaves in a sheet, as each full-sized sheet 
is folded separately, and placed together side by side with the packs of other 
sheets, or ** collated " before a book is bound. 

842. Copyists are often paid by the folio for making copies of 
legal papers, records, and documents. In copying usually 100 
v^ords are considered the unit of measure or JbUo. 

843; In type-setting, an em, the portion of a line formerly oc- 
cupied by the letter m, then a square type, is used as a unit by 
which to measure and estimate the amount of printed matter. 



PRACTICAL PROBLEMS. 

844. 1. How much must be paid for 4 gross of pencils at 3 cents 
apiece? 

2. How many sheets of paper in 5 reams? 

3. What will 124^ sheets of foolscap cost at 15 cents a quire! 

4. How much must be paid for a quarter gross of pens at the 
rate of f 16.80 for a great gross? 

6. How much paper will be required to issue an edition of 8000 
copies of a 12 mo. book of 300 pages, allowing a quire to a Te0^ 
for waste i 
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MEASURES OF HEAT. 

845. Temperature, or Intensity of Heat, is measured by in- 
struments called Thermometers. The principal kinds in compion 
use are Fahrenheit's, the Thermom^tre Centigrade, and Reaumur's. 
The first named is the kind mostly used in England and America, 
though the Thermom^tre Centigrade, owing to its convenient 
decimal scale, is coming into general use for scientific purposes 
throughout the world. A comparison of the three different scales 
is shown in the following 

Table. 

Standard Points. Degrees on the Scale. 

Fahrenheit. Centigrade. B&aumwr. 
Boiling point of water at sea level. . . 212° 100** 80° 

Melting point of ice at sea level ... 32° 0° 0'' 

346. To reduce from one Thermometer to another. 

Let F°, C°, R°, represent any number of degrees, Fahrenheit, 
Centigrade or Reaumur. It will be Ideen from the table that the 
difference between the melting point of ice and the boiling point 
of water is 180° F, 100° C, and 80° R. 

Hence, C° = | (F° - 32°). .-. F° = f C° + 32°. 
R° = I (F° — 32°). .-. F° = f R° + 32°. 
C° = iR°. .-. R° = f C°. 

1. On the Fahrenheit thermometer, the freezing point of water is 32°; sea- 
water, 28°; strong wine, 20°; mercury, 39° below zero. The hoUing point of 
alcohol is 167°; water, 212°; oil of turpentine, 560°; linseed oil, 600°; quick- 
silver, 660°. The melting point of butter, lard, and tallow is about 92°; sperm, 
aceti. 112°; beeswax, 142°; sulphur, 239°; tin, 442°; bismuth, 607°; lead, 617°; 
zinc, 773°; copper, 2200°; silver, 1832°; gold, 2518°; cast iron, 2800°. 

2. The mean temperature of the blood is 99.5°. Iron red-heat in the dark 
is 752°; in twilight, 884°; in daylight, red-heat fully visible, 1077°. The heat 
of common fire is 790°. 

EXAMPLES. 

847. 1. Reduce 77° F. to Centigrade. 
SoMvm: t X (77° - 32°) = 25° C. 

2. Reduce 80° C. to Fahrenheit. 

aoMum: # X 80 + 32 = 176° F. 

3. Reduce 50° F. to Reaumur. 

4. Reduce 240° C. to Reaumur. 

5. Mercury freezes at 39° below zero, or — 39° E . M» ^\sa^» 
does it freeze Centigrade 1 
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ADDITION. 

' 848. Addition of Denominate Numbers is the process of find- 
ing the sum oi two or more similar compound denominate num- 
bers. 

849. Denominate numbers are added, subtracted, multiplied, 
and dirided by the same general methods as are employed for 
corresponding operations in abstract numbers, except that in the 
latter we have the uniform scale of ten, while in compound num- 
bers we have a varying scale. 

850. 1. Add £3 55. 7^., £4 17*. &?., £13 lU 6A, aiid£9b. 
lOd. 

Explanation. —We write the numbers bo that similir ' 
units shall stand in the same column, and begin at the 
right to add. 

The sum of the pence is 30(2. == 28. 6<i We write the 

6d in the peiice column, and adding the 28. to the column 

3J J g of shillings we obtain 41«. = £2 la We write the 1«. in 

the column of shillings, and add the £2 to the cc^umn ot 
pounds, obtaining £31 pounds which we write in the pounds column^ 
Hence, the entire sum is £31 Is. 6d. 

EXAMPLES, 

2. Add £18 16«. 5d, £23 17*. 9rf., £47 13«. 8iL, and £62 ll.». 
lid 

3. Add 18 lb. 9 oz. 18 pwL 12 gr., 13 lb. 7 oz. 16 pwt 21 gr--» 
19 lb. 11 oz. 16 pwt. 15 gr. 

4. Add 13 T. 15 cwt. 54 lb. 15 oz., 24 T. 12 cwt 85 lb. 18 oK- » 
68 T. 17 cwt. 84 lb. 9 oz. 

5. Add 5 yr. 7 mo. 12 da. , 4 yr. 8 mo. 21 da., 3 yr. 7 mo. 26 J^*- 

6. Add 14 cd. 121 cu. ft. 235 cu. in., 24 cd. 104 cu. ft 670 a^^- 
in., 35 cd. 94 cu. ft. 537 cu. in. 

7. Find the sum of 12 mi. 132 rd. 3 yd. 2 ft 6 in., 12 mi. 76 rd. 
4 yd 8 in., 5 mi. 92 rd. 2 yd. 1 ft 7 in., 21 mi. 83 rd. 6 yd. 2 ft- 
11 in. 

8. Find the sum of 146 mi. 140 rd. 2 yd. 1 ft. 8 in., 160 nii. 
80 rd. 3 yd. 1 ft 10 in., 167 mi. 120 rd, 1 yd. 2 ft 7 in., 187 mi. 
m) rd. 5 yd. 1 ft 4 in., 185 mi. 85 rd. 2 yd. 2 ft 10 in., 147 WJ 

175 rd. 4 yd. 1 ft 9 in., 275 mi. 190 xd* ^ iY^ %m. 



oz. 


pwt. 


gr. 


11 


9 


18 


6 


14 


13 



SUBTRACTION. 161 

SUBTRACTION. 

851. Subtraction of Denominate Numbers is the process of 
finding the difference between two similar compound denominate 
numbers. 

352. 1. From 11 oz. 9 pwt 18 gr. take 6 oz. M pwt. 13 gr. 

Explanation. — We write the subtrahend under the 
minuend, placing similar units in the same column and 
begin at the right to subtract. 
■J J^ 5 13 gr. from 18 gr. leave 6 gr., which we write under 

the grains. 14 pwt. cannot be subtracted from pwt.; 
we will therefore take 1 oz. from 11 oz. , leaving 10 oz. , and add it to the 9 
pwt. 1 oz. equals 20 pwt. , which added to the 9 pwt. equal 29 pwt. Then 

14 pwt. taken from 29 pwt. leave 15 pwt., which we write under the pwt. col- 
unm. 6 oz. from 10 oz. leave 4 oz. , which we write. Hence, the remainder 
is 4 oz. 15 pwt. 5 gr. 

EXAMPLES. 

2. From £124 lU nd.^ take £87 195. hd. 

3. From £144 7«. 9^., take £68 12^. \\d. 

4. From 84 lb. 10 oz. 14 pwt. 17 gr., take 38 lb. 11 oz. 17 pwt 

20 gr. 

5. From 240 T. 12 cwt. 70 lb. 13 oz., take 136 T. 9 cwt. 85 lb. 

15 oz. 

6. From 94 mi. 186 rd. 1 yd. 2 ft. 7 in., take 68 mi. 259 rd. 4 yd. 
1 ft. 10 in. 

85S. To find the difference in time between two dates. 

1. What is the difference in time from June 9, 1898, to Dec. 5, 
1903? 

JT. mo. da. Explanation. — We express dates by the number 
1903 12 6 o^ the year, the month, and the day. 
1898 6 9 Since the later date expresses the greater period of 

" g K 26 time, we write it as the minuend, and the earlier date 

as the subtrahend. We then subtract as in denominate 
numbers, considering 30 days 1 month, and 12 months 1 year. The remain- 
der will be as correct as can be expressed in months and days. 

EXAMPLES. 

2. Find the time from Feb. 6, 1884, to Sept. 14, 1891. 
8. Find the time from July 18, 1890, to Mar. 14, 1895. i 
4. How long was it from May 15, 1889, to ApxiW^, Y^^^V 
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6. Franklin was born Jan. 6, 1706, and died Apr. 17, 1790. 
How old was he ? 

6. Washington was born Feb. 22, 1732, and died Dec. 14, 1799 
What was his age? 

7. Find your age by compound subtraction as above. 

8. What is the exact number of days from June 24, to Sept. 
10? 

Suggestion* — When the exact time is required, we reckon the actual num- 
ber of days in each month, counting the last day of the later date, but not 
the first day of the earlier. 

9. What is the exact number of days from Apr. 16, 1892, to 
Nov. 21, 1893? 

10. What is the exact number of days from Jan. 15, 1896, to 
Jan. 3, 1897? 

MULTIPLICATION. 

854. Multiplication of Denominate Numbers is the process* 
of finding the product when the multiplicand is a compound de — 
nominate number. 

855. 1. Multiply £10 14«. Id. by 9. 

£ 8, d. Explanation.— We write the multiplier under thi 

10 14 7 lo\vest denomination of the multiplicand, and begrin at thi 

9 right to multiply, 
gg JJ 3 9 times 7d. are 63d. = 6s. 3(i We write the 3(i und^ -r 

the pence, and add the 5s. to the product of shillings. ^ 
times 14s. are 126s. , plus 5s. equal 131s. , or £6 lis. We write the 11«. und^ r 
the shillings and add the £6 to the product of pounds. times £10 are £X7; 
plus £6 equal £96, which we write under pounds. Hence, the product ±m 
£96 lis. 3(2. 

EXAMPLES. 

2. Multiply £16 9^. 10^?. by 8. 

3. Multiply £175 7«. 8c?. Zfar. by 7. 

4. Multiply 18 lb. 6 oz. 14 pwt. 15 gr. by 6. 

5. Multiply 15 bu. 2 pk. 5 qt. 1 pt. by 12. 

6. Multiply 8 hhd. 45 gal. 3 qt. 1 pt. by 35. 

7. Multiply 9 bu. 3 pk. 5 qt. 1 pt. by 40. 

8. A farmer sold 8 loads of hay, each containing 17 cwt. 38 lb. 
How much did he sell? 

9. If a pipe discharges 5 hhd. 30 gal. 2 qt. of water in an honr, 
how much will it discharge in a day? 

10. If one siirer spoon weighs 2 oz. 18 pwt. 20 gr., what will be 
the weight of 3 sets of 6 spoouB eacYil 
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DIVISION. 

>6. Division of Denominate Numbers is the process of find- 
the quotient when the dividend is a compound denominate 
iber. 

>7. 1. Divide £92 7«. 6d. by 5. 

e 8. d. Explanation.— We write the divisor at the left of 
12 7 6 the dividend, and begin at the highest denomination 
g g g to divide. One fifth of £92 is £18, with a remainder of 

£2. We write the £18 in the quotient and add the £2 
kining to the next lower denomination, makipg 47s. 
ae fifth of 47s. is 9s. with 2s. remaining. We write the 9s. in the quo- 
}, and the 2s. remaining to the next lower denomination, making ZOd. 
le fifth of 30(i is 6d. , which we write in the quotient. Hence the entire 
lent is £18 9s. 6(2. 

Ufgestioru — When the ''i visor is a compound denominate number, reduce 
dividend and divisor to the lowest denomination mentioned in either, 
then divide as in whole numbers. 

EXAMPLES. 

J. Divide £63 ISs. lid. by 7. 

J. Divide £123 16«. Sd. by 8. 

[. Divide 117 hhd. 42 gal. 2 qt. 1 pt. 2 gi. by 9. 

). Divide 208 lb. 3 oz. 17 pwt. 12 gr. by 12. 

>. If 8 farmers together raise 1165 bu. 2 pk. 5 qt. 1 pt. of 
in, what is the average amount raised by each? 

r. Mr. B. traveled 500 mi. 300 rd. in 16 days. What was the 
rage distance for each day ? 

3. A ship sailed 75° 40' 20" in 24 days. How far did she sail 
in average per day? 

9. An Englishman earned £2 3s. 5d. in a week. In how many 
iks could he earn £26 Is. ? 

iSbZirfibn.— £26 Is. = 6252(i 

£2 3s. 5d. = 521d 

6252d. -4- 521d = 12, the number of weeks. 

0. Divide 60 oz. 10 pwt. 22 gr. by 3 oz. 12 pwt. 5 gr. 

1. If a sack holds 2 bu. 2 pk. 3 qt. of grain, how many sacks 
it require to hold 51 bu. 3 pk. 4 qt. ? 

>. If a bale of hay weighs 3 cwt. 16 lb., hoM many bales will it 
) to weigh 7 T. 1 cwt. 75 lb. i 
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LATITUDE, LONGITUDE, AND TIME. 

858. Latitude is distenoe nortli or eouth from the equator. 

A place is said to be in north latitvde if north ot the equator, 
and in south latitude if south of the equator. 

859. Longitude is distance east or west from any given starting 
point or meridian. 

A place is said to be in ecist longitude if ecist of the given me- 
ridian, and in tji^est longitude if toest of the given meridian. 

A meridian is an imaginary line passing from the North Pole to the Sonth 
Pole, through any place. Longitude is reckoned from a meridian which is 
taken arbitrarily. The English and Americans commonly reckon from that 
of the Royal Observatory at Greenwich, though the meridian of Washing- 
ton is sometimes used in this country. In other countries different merid- 
ians are chosen, but chiefly those which pass through their capitals. The 
meridian selected is called the prime or first meridian, and its longitude is 
marked 0°. 

860. The diurnal revolution of the earth on its axis from west 
to east, causes the apparent motion of the srm from east to west, 
round the earth, or through 360*^ of longitude, every 24 hours. 
Hence, the difference of time between any two places may be de- 
termined from their difference of longitude ; or, their difference 
of time being known, their difference of lonfptude may be readily 
ascertained from the following 

Tableu 

360° of longitude = 24 hours or 1 day of time. 
16' " •* = 1 hour of time. 

15' " " = 1 minute of time. 

15' «« " = 1 second of time. 

1° " ** = 4 minutes of time. 

1' " ** = 4 seconds of time. 

Standard Time.— For the convenience of the railroads and the travel- 
ing public, a standard of time was established by mutual agreement iB 
1883, by which trains are run and local time reg^ulated. This system, called 
the *' Standard Time System,'' divides the United States and Canada into 
four sections of time-belts, each covering 15** of longitude, Ti** of which are 
east and Ti** west of the governing, or standard meridian, and the time 
throughout each belt is the same as the astronomical or local time of the 
governing meridian of that belt. 

The standard meridians are the 75th, the 90th, the 105th, and the 120t]i, 
west of Greenwich. Since these meridians are exactly 15"* apart there is • 
difference in time of precisely one hour between each succeeding seotioii. 
' The Brst section, Eastern Time, includes all territory between the Atlan* 
j^ coast and an irregular line drawn trom Bwtl«\o \a MAaxi^ Ga. 
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The second section, Central Time, includes all the territory between the 
last-named line and an irregular line from Bismarck, N. D., to the mouth 
of the Rio Grande. 

The third section, Mountain Time, includes all territory between the 
last-named line and nearly the western borders of Idaho, Utah, and Arizona. 

The fourth section, Pacific Time, includes the rest of the country to the 
Pacific coast. 

When it is 12 o'clock noon at Philadelphia, Eastern Time, the time at 
Chicago, Central Time, is 11 o'clock A. M.; at Denver, Mountain Time, 10 
o'clock A. M.; and at San Francisco, Pacific Time, 9 o'clock A. M. The 
Standard Time at Philadelphia is about 1 minute faster than true local 
time, d minutes slower at Chicago, and 10 minutes faster at San Francisco. 
Denver being located about on the 105th meridian the Standard and the 
local time are the same. 

The changes from one time standard to another, in traveling, are made 
at the ends of roads, or at well-known points of departure, and where they 
are attended with the least danger and inconvenience. This system is fast 
coming into general use and, before long, the whole business of the coun- 
try may be regulated by Standard time. 

861. To find the difference of latitude or longitude between 
two places. 

1. The latitude of New Orleans is 29° 57' 46" north, and of 
Chicago 41° 50' 1" north. What is their difference of latitude ? 

4r 50' 1" Explanation.— Since New Orleans and Chicago 

29 57 46 tuTo ^^h ^^ north latitude, their difference of latitude 

jj g2 16 niust be the distance which Chicago is further north 

than New Orleans ; and this distance is found by sub- 
tracting the less latitude of New Orleans from the greater latitude of 
Chicaga 

2. The latitude of Baltimore is 39° 17' 48" north, and of Eio 
Janeiro 22° 54' 24" south. What is their difference of latitude? 

39° 17' 48" Explanation.— Since the distance from Baltimore 
22 64 24 to the equator is 39° 17' 48% and from the equator to 

^ J2 ~~12 ^'^ Janeiro is 22° 64' 24" farther, the total distance or 

difference of latitude must be the sum of these two 
distanoes. 

BuuB. — If the latitudes or the longitvdes of the two given places 
are both of the same kind^ svhtract the less from tJie greater ; if of 
different kinds j take their sum. 

liOiigitiide, jeast or west, cannot exceed 180% or a semi-circumference. 
Henpey ifi adding two longitudes, if their sum exceed 180°, ^uv^h %\mi ^<(s^i\i5i 
be snMnioted from 360" to obtain the correct dlflereiicQ ol\oa^\\>\vi\^ 
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EXAMPLES. 

3. The latitude of Boston is 42° 21' 28" north, and of LiverpooL 
53*" 24' 4" north. What is their difference of latitude? 

4. The latitude of Philadelphia is 39° 67' 7" north, and of Den 
ver 39° 40' 36" north. What is their difference of latitude? 

5. The longitude of Washington is 77° 2' 48" west, and of Saa 
Francisco 122° 26' 16" west. What is their difference of longi- 
tude? 

6. The latitude of Montreal is 46° 30' 17" north, and of Bahia, 
Brazil, 13° 0' 37" south. What is their difference of latitude? 

7. The longitude of New York is 74° 3' west, and of Berlin 13^ 
23' 46" east. What is their difference of longitude? 

8. The longitude of San Francisco is 122° 26' 16" west, and d: 
Canton, China, 113° 26' 30" east. What is their difference of loa- 
gitude? 

862. To find the differenee In time between two places whei:i 
the differenee in longitude is given. 

1. The difference in longitude between two places is 33° 2' SO**. 
What is their difference in time? 

16 ) 33° 2' 30 " Explanation.— Since 15° of longitude equal 1 
2 12 10 ^^' ^^ ^^i^6> 1^' o^ longitude 1 min. of time, and 15' 

of longitude 1 sec. of time, ^ of 33° 2' 30', is the 
difference in hours, minutes, and seconds of time. Hence, the difference 
in time is 2 hr. 12 min. 10 sec. 

Rule. — Dimde the difference of longitude eoyfyressed in degrees^ 
minutes^ and seconds^ hy 15, The result will he the difference of 
time respecti/oe^ in hov/rs^ minutes^ cmd seconds. 

EXAMPLES. 

2. The difference in longitude between two places is 64° 6' 80". 
What is their difference in time? 

3. The longitude of Boston is 70° 3' 68" west, and that of St 
Louis 90° 16' 16" west. Find their difference in time. 

4. Washington is 77° 2' 48" west, and Rome 12° 27' 14- east 
from Greenwich. What is the difference in time? 

6. The longitude of Bangor, Me., is 68° 47' west, and of Cincin- 
nati 84° 24' west When it is noon at Bangor, what is the solar 
time at Cincinnati ? 



I 
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6. Baltimore is 76° 37' west, and Berlin is 13° 23' 45" east lon- 
gitude. When it is 9 o'clock A. M. at Baltimore, what time is it 
at Berlin? 

868. To find the differenee in longitude between two plaees 
i¥hen the differenee in time is given. 

1. The difference in time between two places is 4 hr. 15 min. 
25 sec. What is the difference in longitude? 

hr. min. sec. Explanation.— Since there are 15 times as maoy 
4 15 25 degrees, minutes, and seconds of longitude as there are 

15 hours, minutes, and seconds of time, 15 times 4 hr. 15 
^go gp j^w min. 25 sec, is the difference in degrees, minutes, and 

seconds of longitude. Hence, the difference in longi- 
tude is 03" 51' 15'. 

Rule. — MuLtipT/y the difference of time expressed in hours^ min- 
y>te8j amd seconds^ hy 15. The result will he the difference oflongi- 
Me respectively in degrees^ mirmtes^ amd seconds, 

EXAMPLES. 

2. The difference in time between two places is 5 hr. 13 min. 
17 sec. What is their difference in longitude? 

3. The difference of time between Denver, Colo., and Green- 
wich is 6 hr. 59 min. 47.6 sec. What is the longitude of Denver? 

4:. If the exact difference in time between Chicago and Wash- 
ington is 42 min. 15 sec, what is their difference in longitude? 

5. When the solar time in San Francisco is 10 min. past G 
o'clock p. M., the solar time in Calcutta is 13 min. 3 sec. past 8 
o'clock A. M. If the longitude of San Francisco is 122° 26' 15" 
West, what is the longitude of Calcutta? 

6. The difference in time between Greenwich and Havana, 
Cuba, is 5 hr. 29 min. 26 sec. What is the longitude of Cuba? 

7. TJie difference in time between New York and A storia, Ore. , 
is about 3 hr. 19 min. 25 sec. The lonofitude of New York is 74° 
3' west. What is the longitude of Astoria? 

8. Yokohama, Japan, time is about 7 hr. 17 min. 26 sec. faster 
than S|t. Petersburg time. The longitude of the latter city is 30° 
19' east. What is the longitude of Yokohama? 

9. A captain of a vessel finds on observation that by solar time 
it is 9 A. M., but by his chronometer, Greenwich time, it is 10 
min. p»«it 12 o'clock P. M. What is the longitvid^ oi\i\^ ^v^\ 
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METRIC SYSTEil OF WEIGHTS AND MEASURES. 

864. The Hetrie System is a decinuil system of denominate 
nambers, which has for its bads a certain unit of measare called 
the nuter. 



L The length of the meter was originally intended to be one ten* 
millionth part of a quadrant of the earth's drcumfarenoe, or of the distance 
fiXMn either pole to the equator; bat later calcniations have shown the 
meter to be a very little leas than that. 

2. The system deriyee its name from the meter, because all the units of 
measure in the system are deriyed from it. 

865. The Primary Units of the metric system are the following '• 

Kindi of Measure. Primary UniL PromnneiaUoni 

Len^h Meter (me'-ter). 

Surface Square Meter .... (square me'ter). 

Volume Cubic Meter (cubic me'-ter). 

Capacity Liter (le'-ter). 

Weight Gram (gr2m) 

866* Lower Denominations than the primary miits are denote^ 
by prefixing the following from the Latin: mUU (xiAnr of a pri 
mary unit); centi (yjir of a primary miit); deci (^ of a primar; 
unit). 

867. Higher Denominations than the primary units are denote* 
by prefixing the following from the Greek: ddx^ (10 primary 
units); hekto (100 primary units); kilo (1000 primary units); rm/ 
via (10000 primary units). 

1. Id the prefixes deka and heklo^ the letter Jc is usually changed to c; i^ 
decameter, hectometer^ decaliter^ etc 

2. The Metric System of weights and measures is based wholly upon thi 
decimal method of notation. All the divisions and multiples are by 10 
This is so great an improvement upon the old methods that it has beei 
adopted or legalized by most of the civilized nations of the world. It U 
authorized by law in the United States. 

868. The following tables give all the denominations, but man;j| 
of them are not in common use. Those usually employed in busi- 
ness or science are printed in bold-faced type. 

869. Abbreviations beginning with small letters indicate divia- 
ions of the unit ; those beginning with capital letters denote mttlr 

^ip/es of the unit 
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METEIC TABLES. 

Measubements op Length. 

370. The unit of length is the meter. It equals 39.37079 inches, 
or about 3.28 feet. 

Table. 

10 Millimeters ("^) = 1 Centimeter («") = .3937079 in. 

10 Centimeters = 1 Decimeter {^) = 3.937079 in. 

10 Decimeters = 1 Meter ("») = 39.37079 in. 

10 Meters = 1 Decameter (i>"») = 32,80899 ft. 

10 Decameters = 1 Hectometer (h«») = 19.92781 rd. 

10 Hectometers = 1 Kilometer (^) = .621382 mi. 

10 Kilometer = 1 Myriameter Q^) = 6.21382 mi. 

1. The meter is a little over 3 feet 8 inches and 3-tenths of an inch in 
length. 

2. The 5-cent piece is about ^ of a meter in diameter, or 2 centimeters. 

MEASURES OF SURFACE. 

871. The unit of surface is the squa/re meter. It equals about 
1. 196 square yards. 

Table. 

100 Sq. Millimeters = 1 Sq. Centimeter = .155 -f sq. in. 

100 Sq. Centimeters . = 1 Sq. Decimeter = 15.5 + sq. in. 

100 Sq. Decimeters = 1 Sq. Meter = 1.196 + sq. yd. 

100 Sq. Meters = 1 Sq. Decameters = 119.6034 sq. yd. 

100 Sq. Decameters = 1 Sq. Hectometer = 2.47114 A. 

100 Sq. Hectometers = 1 Sq. Kilometer = 247.114 A. 

In measuring land, the square meter is called a centdre (*''), the square 
decameter an dre (*) and the square hectometer a hectare (^'). The hectare 
equals very nearly 2^ acres, and is the metric denomination commonly em- 
ployed in expressing jhe quantity of land in farms. 

MEASURES OF VOLUME. 

872. The unit of volume is the cvMc meter. It equals 36.317 
cubic feet, or 1.308 cubic yards, or .2769 cord. 

Table. 

1000 Cn. Millimeters («" ^ = 1 Cu. Centimeter (~ «"). 
1000 Cu. Centimeters = 1 Gu. Decimeter (^^), 

1000 Cn. Decimeters = 1 Cu. Meter (*"»™). 

In measuring wood the cubic meter is called a sUre ^\ ^ ol «i^>ciX:kV^Ts^^x^^ 
a decistere, etc 
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MEASURES OF CAPACITY. 

878. The unit of capacity in both liquid and dry measure is 
the liter. It is a cylinder whose volume is equal to that of a cube 
whose edge is a decimeter. The liter equals . 9081 qt. , dry measure, 
or 1.05673 qt., liquid measure. 

Table. 

10 MiUUiters (^) = 1 Centiliter (^) = .6102 cu. in. 
10 CentiUters = 1 DeciUter (^) = .845 gi. 
10 Deciliters = 1 Liter Q) = 1.05625 qt. 

10 Liters = 1 Decaliter (P^) = 10.5625 qt. 

10 Decaliters = 1 Hectoliter (^ = 26.406 gal. 
10 Hectoliters = 1 Kiloliter {^) =264.06 gal. 

In measuring grains, fruits, vegetables, etc., the hectoliter, like the 
bushel, is used for measuring large quantities, and the decaliter, liter, or 
deciliter for small quantities. 



MEASURES OP WEIGHT. 

874, The unit of weight is the gram. It is the weight of a cubic 
centimeter of distilled water in a vacuum, and at its greatest 
density. The gram equals 15.4:324874 Troy grains. 

Table. 
10 Milligrams ("«) = l Centigram (*«) = .16432 -f gr. 

10 Centigrams = 1 Decigram (*«) = 1.54324 -f gr. 

10 Decigrams = 1 Gram («) = 15.43248 -f gr. 

10 Grams = 1 Decagram (»«) = .35273 -f ox. 

10 Decagrams = 1 Hectogram (h«) = 3.52739 + oz. 

10 Hectograms = 1 Kilogram (^) = 2.20462 + lb. 

10 Kilograms = 1 Myriagram (M«) = 22.04621 -f lb. 

10 Myriagrams = 1 Quintal («) = 220.46212 -f lb. 

10 Quintals = 1 Tonneau O = 2204.62125 + lb. 

L The equivalents in ounces and pounds are Avoirdupois. 

2. The tonneau, like our ton, is used to express the weight of very largr* 
qnantities ; the kilogram (generally abbreviated to kilo) like our pound, (c 
express the weight of moderate quantities ; and the gram, and centigram, 
like our pennyweight and grain, to express the weight of minute quantitiee, 
such as precious jewels, medicines, etc. ; the milligram for exceedingly 
minute quantities. 

S. The silver dollar weighs about 2^ gn^mB; the dime about 2^ grams; 
nd the £ve-cent piece, called the nickel, 5 g;r«im&. 
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NOTATION AND NUMEEATION. 

876. In the Metric System any quantity, except surfaces and 
solids, is written according to the decimal system by placing the 
decimal point between the unit and its divisions, making each 
denomination occupy that order of the decimal scale which is 
denoted by its pre&s:. 

Thus, S^ 7^1 6» 4«« 8»« are written 576.408*, or 576.408 grams. 

876. A metric quantity is commonly read like any other deci- 
mal; but the fractional part may be read as an integer of the 
denomination of its right-hand order. 

Thus 576.408«, instead of being read 5^* 7J>« 6« 4*« 8"«, is commonly read 
576 and 408 thousandths grams. It may also be read 576 grams and 408 mil- 
ligrams. 

877. In the Metric System surfaces are based upon the scale of 
100, and solids upon the scale of 1000. Hence each denomination 
of these measures must occupy as many decimal places as there 
are O's in the scale of its measure. 

Thus, 15*»" 6*»*" are written 16.06"«» ; and 87~» 9^^ ISonom i35cuiiim ^re 
written 87 . 009015135^ ». 

EXERCISES. 

878. 1. Copy and read the expression 325.164''. 

ExPiiANATlON.—The expression is read 325 and 164 thousandths meters ; 
OP 325 meters and 164 millimeters ; or 3h» 2i>» 5°^ l'*"* 6°" 4"»™. 

Copy and read the following metric quantities : 

2. 140.25~. 6. 254.14"^". 10. 14.3026"^". 

3. 204.07*. 7. 361.436'^". 11. 17.1481"^-». 

L 375.143*. 8. 420. 138^ 12. 36.314254~». 

6. 612.015". 9. 157.005«. 13. 23. 256143285°' ». 

U. Write 7"^ 6" 13"^ as a mixed decimal of meters. 

15. Write 4™ 5^* 2' 3" as a mixed decimal of liters. 

16. Write 7^ 8^ 6*^ 5« 4"^ as a mixed decimal of grams. 

17. Write IS**" 3"**" 2^°" as a mixed decimal of square meters. 

18. Write 4~" 16~*" 43^'^'" S"'^"^ as a mixed decimal of cubic 
meters* 

19. Write 7^ 8^ Q^ 4^ 5"^ as a mixed decimal of grams. 

20. Write 76"»" 13'^'^ 24"^"" le^*"^ as a mixed decimal oi ^jq^mm 
deeimetem 
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EEDUCnON. 

879. In the Metric System a denominate number can be reduced 
to higher or lower denominations by changing the place of the 
decimal point. 

1. In all measures^ except square and cubic measures^ move the 
dedtnal point one place to tlie right for each lower denomin^itim ; 
one place to tlie left for each higher denomination. 

2. In square measure move the decimal point i/wo places for each 
lower or higher denomination; and in cubic measure vnove three 
places. 

EXAMPLES. 

880. 1. Reduce 713466*'* to hectograms. 

713456°*^ = Explanation.— SiQce the required denomination Ifl hecto- 
71.34:56°* grams, we move the decimal point to the left to the order of 

hectograms, and annex the proper abbreviation. 

Keduce: 

2. 12.4:235^"^ to dm. 7. 341267.8^ to Mg. 

3. 5 13628°* to eg. 8. 234.56"^"" to sq. m. 

4. 3215.46"^ tol. 9. 6.134264'^'^ to sq. dm. 
6. 412637"^ to Kl. 10. 4134563"* «°^ to cu. m. 
6. 241.673" to Hna. 11. 4.186745^" to cu. cm. 



TABLES OF EQUIVALENTS. 

881. The Metric System was legalized in the United States on 
July 28, 1866, when Congress enacted that all reductions from the 
metric to the common system, or the reverse, to be legal, must be 
made in accordance with the equivalents here given. 

Linear Measure. 

1 Centimeter = .3937 of an inch. 
1 Decimeter = . 328 of a foot. 
1 Meter = 1.0936 yards. 

1 Decameter = 1.9884 rods. 
1 Kilometer = .02137 of a mU''' 



llnch 


= 2.54 Centimeters. 


1 Foot 


= .3048 of a Meter. 


1 Yard 


= .9144 of a Meter. 


I Rod 


= 5.029 Meters. 


1 Hdile 


= 1.6093 Kilometers. 



TABLES OF EQUIVALENTS. 
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Square Measure. 



ich = 

)0t = 
ird = 
od = 

ile = 



6 . 452 Sq. Centimeters 
.0929 of a Sq. Meter. 
.8361 of a Sq. Meter. 
25 293 Sq. Meters. 
40.47 Ares. 
259 Hectares. 



1 Sq. Centimeter 

1 Sq. Decimeter 

1 Sq. Meter 

1 Are 

1 Hectare 

1 Sq. Kilometer 



Cubic Measure. 



1. = 

t. = 
i. = 



16.387 Cu. Centimeters. 
28.317 Cu. Decimeters. 
.7645 of aCu. Meter. 
3.624 Steres. 



1 Cu. Centimeter 
1 Cu. Decimeter 
1 Cu. Meter 
1 Stere 



.155 of a sq. in. 
.1076 of a sq.ft. 
1.196 sq. yards. 
3.954 sq. rods. 
2.471 acres. 
. 3861 of a sq. mi. 



.061 of a cu. in. 
. 0353 of a cu. ft 
1.308 cu. yards. 
.2759of acord. 



Measures op Capacity. 



. qt. = 

b. = 
gal.= 

1 = 



.9463 of a Liter. 
1.101 Liters. 
.3785 of a Decaliter. 
. 881 of a Decaliter. 
.3524 of a Hectoliter. 



1 Liter 
1 Liter 
1 Decaliter 
1 Decaliter 
1 Hectoliter 



= 1.0567 liquid qts. 
= .908 of adryqt. 
= 2.6417 liquid gals. 
= 1 135 pecks. 
= 2.8375 bushels. 



Measures op Weight. 



1 Grain, Troy 
1 Ounce, Troy 
1 Ounce, Avoir. 
1 Pound, Troy 
1 Pound, Avoir. 
1 Ton (2000 lb.) 
1 Gram 
1 Gram 
1 Gram 
1 Kilogram 
1 Kilogram 
1 Tonneau 



= .0648 of a Gram. 

= 31.104 Grams. 

= 28.35 Grams. 

= .3732 of a Kilogram. 

= .4536 of a Kilogram. 

= .9072 of a Tonneau. 

= 15.432 grains, Troy. 

= .03215 of an ounce, Troy. 

= .03527 of an ounce, Avoir. 

= 2. 679 pounds, Troy. 

= 2.2046 pounds. Avoir. 

= 1.1023 tons (of 20001b.) 



To reduce from the metric system to the common 
a, or the reverse. 



EXAMPLES. 



lice: 

^SS.MUo lb., Avoir. 
173.5" to yards. 
1600^ to miles. 
i8.75^"^tosq. yd. 
70. 25°* to acres. 
125~"tocu. yd. 



7. 25 C. of wood to steres. 

8. 40 yd. of cloth to meters. 

9. 100 bu. of wheat to hectoliters. 

10. 150 bu. of grain to kilos. 

11. 35 gal. of vinegar to liters. 

12. 60 Ojfc. oi\>eTT\ei^\ioX\tot^. 
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PRACTICAL PROBLEMS. 

888. 1. How much must be paid for 10.5 meters of cloth 
$3.75 a meter ? 

2. What wUl be the cost of 15^-* of potatoes at the rate of 20> 
per peck? 

3. What will 16.25' of wood cqst at II. 12^ a stere? 

4. How much must I pay for 6™ of oil at the rate of 4/ p^:r 
quart? 

6. What will 18.75» of cloth cost, if 3.125" cost 110.60? 

6. What will be the cost of 18« 25* of sugar at 12/ a kilo? 

7. Mr. B. bought 500* of land at 12.50 an are, and sold it fc^r 
1290 a hectare. What was the gain ? 

8. Which is the cheaper and how much, to buy doth at $4.^95 
per meter, or at $4 per yd ? 

• 9. What must be paid in U. S. money for 125" of cloth, i -m^- 
voiced at 12.4 francs per meter? 

10. A Boston merchant bought 300" of silk in Paris, at T ^ S 
francs a mete». After paying 70/ a yard duty and freight, Sue 
sold the silk for $3.25 a yard. What was his profit? 

11. What part of a square meter is a square yard? Expr^sss 
the result in a decimal of yinir places. 

12. A train travels 495^ in 9 hours at a uniform rate of spe^sd. 
How many meters in a minute does it travel? 

13. How much railway iron weighing 48^ to the meter wilL be 
required for a double-track railway 150^ in length? 

14. A copper wire weighs 75 grams to the meter in length. F^ifld 
the weight in kilograms of 26 kilometers of such wire. 

15. Give the English unit corresponding most nearly to tbe 
(a) centimeter, {h) kilogram, (<?) meter, (d) liter, (e) kilometer. 



INVOLUTION AND EVOLUTION. 

INVOLUTION. 

S84. Inyolation is the process of raising a number to any de- 
sired power. 

885. A Power of a number is the product obtained by using 

the number one or more times as a factor — i. e., by multiplying it 

One or more times by itself. 

The power may be indicated by a small figure called an Sxponentt placed 
a little above and at the right of the number. Thus 4* = 4 X 1 = 4; 4* = 4 
><4 = 16 ;4» = 4X4X4 = 64; 4* = 4X4X4X4 = 266. 

886. The Square of a number is its second power. 

887. The Cube of a number is its third power. 

EXAMPLES. 

888. 1. Find the fifth power of 6. 

Solutvm: 6» = 6X^X6X6X6= 7776. 

2. Find the third power of 8, 11, 14, 24. 

8. Find the square of 12, 16, 18, 3.5, .42. 

4. Find the cube of 9, 13, 17, 3.1, .66. 

6. Find the value (i)\ 

Solutwii: (f)» = f X * X * = H. 

6. Find the value of (|)', (t)', {^)\ (H)' 

7. Find the value of 4* X 4*. 

Solution: 4»X4« = 4X4X4 times 4 X 4 = 4». 

8. Find the value of 3* X 3* X 3\ 

9. What power is (5')'. 

Solution : (58)« = 5» X 6» = 6«. 

10. What power is (7*)* ? (8')' ? (12*)' ? (15')* ? 

S89. Find the square of 65 in terms of its tens and units. 

66 = 60 + 6 

66= 60 + 6 

326 = 60 X 6 + 5' 

390 = 60* + 60 X 6 

4225 = 60' + 2 (60 X 5) + 6' 

165 
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890. Pbinciple. — The squane of any rvwrnher consistim^g of two 
figures is equal to the square of the tens^ plus i/wice the prodttct of 

the tens into the units^ plus the square of the units. 

Thus, 23 = 20 + 3, and 23« = 20» + 2 (20 X 3) + 3». 

Find in terms of their tens and units the square of the following 
numbers: 

2. 36. 4. 58. 6. 71. 8. 96. 

3. 42. 5. 67. 7. 83. 9. 87. 

891. 1. Find the cube of 65 in terms of its tens and units. 

65' = 4225 = 60» + 2 (60 X 6) +6' 

65 = 65= 60 +6 

21125 = (60* X 5) + 2 (60 X 5") + 5' 

25350 = 60' + 2 (60' X 5) + (60 X 5') 

65' = 274625 = 60' + 3 (60' X 5) + 3 (60 X 5') + 6' 

892. Principle. — The cube of amy numher consistvng of tfuoo 
figures is equal to the cube of the tens^ jphis three times the sqM^ 
of the tens into the units^ plus three times the tens into the squo/re 
of the units^ plus the cube of the units. 

Thus, 29 = 20 + 9, and 29^ = 203 + 3 (2p« X 9) + 3 (20 X 9«) + 9» = 24389. 

Find in terms of their tens and units the cube of the following 
numbers. 

2. 15. 4. 25. 6. 45. 8. 78. 

3. 18. 5. 34. 7. 58. 9. 85. 

893. If we let t represent the tens of a number and u the units* 
then the square of a number consisting of tens and units will be 
the square of [t -{-u) ov f -\- 2tu + u^ (Art. 390), and the cube of » 
number consisting of tens and units will be the cube of {t + u) or 

f + ^fu-\-Z tu" + u' (Art. 392). 



EVOLUTION. 

894. Evolution is the process of finding a desired root of • 
number. 

Evolution is the reverse of Involution. 

895. A Root of a number is one of the equal factors of the 
number. 
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• 

The root of a number may be indicated by the symbol v^, called the 
Meal Signy and a small figure, called the IndeXf placed in the angle of the 
nbol. Thus, VI6, or Vi6 denotes the square root of 16 ; V27 denotes 
) cube root of 27. Roots may also be indicated by the denominator of a 
ctional exponent. Thus 161 denotes Vie ; 271 denotes V27. 

)96. The Square Root of a number is one of the two equal 

tors of the number. 

Thus, 4 is the square root of 16, since 4X4 are 16. 

i97. The Cube Root of a number is one of the three equal 

tors of the number. 

Clius, 3 is the cube root of 27, since 3 X 3 X 3 are 27. 



SQUARE ROOT. 

t98. The process of finding one of the two equal factors of a 
mber is called extracting the squa/re root 

(98. Numbers and their squares compared. 

V=l 10* = 100 100' = 10000 

9* = 81 99' = 9801 999' = 998001 

ftie square of 1, 10, or 100, the smallest number of one^ two^ or 

*ee figures respe^^tively, contains twice the figures of the number 

^one. 

The square of 9, 99, or ^9^, jhe largest number of one^ two^ or 

*ee figures respectively, contains tioice the figures of the number. 

The same may be shown for the square of a number consisting 

any number of figures. Hence, 

M)0. Principle. — The aqua/re of a numher is expressed hy twice 
ma/iiy figures as the number itself or hy twice as many less one. 

WRITTEN EXERCISES. 

Wl, 1. What is the square root of 729? 

FuU Form. In Praetiee. 

j^uY =(" -\-2tu + u' = r29 ( 20 r29 [27 

f = 20*= ^400 ^ _4_ 

^tu-\-u^ = {^t+u)u= 3 29 27 47)329 
"rial divisor, 2 ^ = 40 329 

(^t + u)u = {4ld '\-1\1= 3^^ 
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Explanation.— Pointing the number off into periods of two figures each 
(Art. 400), we find its root will consist of two places — ^tens and units. Hence 
729 consists of «• + 2 tu + u» (Art 393). 

The greatest number of tens whose square is contained in 729 is 2 tens- 
Squaring the tens and subtracting, we have 329, which equals 2tu -)- u'. 

Since 2 tu is much more than k'. 329 must consist principally of 2 tu. Hence, 
if we divide 329 by 2 1, or 40, we can at once, at least approximately, asoer 
tain the units. Dividing, allowing some for u*, we find the units to be 7. 

We now find 2 tu + ^6^ or, its equal, (2t-\- u) ti, equals 329 ; and subtract- 
ing, nothing remains. 

Therefore the square root of 729 is 2 tens and 7 units, or 27. 

In practice, omit the ciphers and condense the process as indicated. 

■ 

402. Any number may be regarded as composed of tens and 

miits, and therefore its square root may be found in like manner- 
Thus 625 = 62 tens + 6 units ; 4096 = 409 tens + 6 units. 

2. Extract the square root of 256036. 
25'60'36 I 506 Explanation.— The first trial divisor is 10. and tlx^ 



25 remainder is 60. Since 10 is not contained in 6, w^ 

1006) 60 36 place a in the root and annex a to the trial diviso 

gQ 3^ and then bring down the next period, 36. 

100 is contained in 603, 6 times. Annexing the 6 



the trial divisor, we have the true divisor which multiplied by the unit^^ 
equals 6036. ^ 

Hence, the square root of 256036 is 506. 

Rule. — Begin at the unM place and sepa/rate the gwen n/wrnbe^ 
into periods of two figures each. 

Find the greatest number v)hose squa/re is contained in the left-^ 
hand period^ and write it as the first figv/re of the root. Square 
this root and svbtract the result from the left-ha/nd period^ and t<^ 
the remainder annex the next period for a dividend. 

Dovble the rootfownd for a trial divisor ; divide the dividend^ 
omitting the right-hand figure^ by this diviso7\ The quotient or 
the quotient diminished will he the second figure of the root. 

Annex to the trial divisor for a complete divisor the second fig- 
ure of the root; nmltiply this divisor by the second figure of the 
root^ subtract the product from, the dividend^ and to the remainder 
an/nex the next period for the next dividend. 

Double the root now found for a second trial divisor, find the 
third figure of the root a^ before^ and thus proceed until all the 
periods hawe been used. 

1. When a number is an imperfect square, annex periods of deciiD%. 
oipheraand continue the process as far as desired. 
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2. Decimals are pointed off into periods of two figures each, beginning al 
the decimal point. 

3. The square root of a common fraction may be found by extracting the 
square root of each term when both are perfect squares. When imperfect 
squares, reduce the fraction to a decimal and then extract its root. 

Elxtract the square root of the following : 

3. 1296, 7. 14641. 11. 1532.7225. 15. f|f 

4. 6776. 8. 41616, 12. 324.720400. 16. j%%^. 

5. 7056. 9. 766625. 13. .0000015625. 17. IHf. 

6. 9604. 10. 998001. 14. 608169.3796. 18. fHff. 

19. What is the square root of 12, carried to four decimal 
places? 

20. What is the square root of 37J carried to four decimal 
Dlaces? 



CUBE ROOT. 

403. The process of finding one of the three equal factors of a 
number is called extracting the cube root. 

404. Numbers and their cubes compared. 

l3 = l 10^=1000 100^ = 1000000 

43=64 40^ = 64000 400^ = 64000000 

9^ = 729 99^ = 970299 999^ = 997002999 

The cube of 1, 10 or 100, the smallest numbers of one^ two^ or 
three figures respectively, contains three times the figures of the 
number leas two. 

The cube of 4, 40, or 400, contains three times the figures of the 
number less one. 

The cube of 9, 99, or 999, the largest number of one^ two^ or 
three figures respectively, contains three times the figures of the 
number. Hence the cube of a number of one^ two^ or three fig- 
ures contains three times as many figures as the rumnher or three 
times as many less one or two. 

The same may be shown for the cube of a number consisting of 
any number of figures. Hence, 

406. Pbinoiple. — The cube of a nuinher is eaqpressed Tyvj tWei 
times a» man^jfigmres as the number itself^ or Tyy three ti/mea cia •hwiiK 
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EVOLUTION. 



WRITTEN EXERCISES. 

406. 1. What is the cube root of 42876? 



Full Form. 




In Praetlee. 


f+Sfu+Stu'+u' — 


42'875(80 


42'875l^ 


t'=30' — 


27 000 5 
15 875 35 




27 


3fu+3tu*+u' = 




15875 


3<' — 8 X 30*— 2700 




3'X3 —27 




3 ^w— 3X30X6— 450 




3X3X5 = 45 




«'- 5* — 25 


15875 


5*— 26 




(3^+3 ^tt+'M')«=3175X5— 


3175 


15876 



EXPLANATION.—Pointlng the number off into periods of three flgureB 
each (Art 405), we find its root will consist of two places — tens andunlt^ 
Hence 42875 consists of t^ + 3 t*u +3tu* + u\ 

The greatest number of tens whose cube is contained in 42875 Is 3 tes^*- 
Cubing the tens, and subtracting, we have 15875, which equals 3 (Hi +3 t9J^ 

• Since 3 t^u is much greater than 3 tu^ + u\ 15875 must consist prlndp&ll^ 
of 3t^u. Hence, if we divide 15875 by 3t*, or 2,700 we can at once, at lea0 
approximately, ascertain the units. Dividing, we find the units to be & 

We now find 3 tu equals 3 X 30 X 6 = 450, and w» equals 6* = 25. Addizil 
these to the trial divisor, 2700, and multiplying by the units, we hmr^* 
{*St* + 3tu + u*)Uf which equals 3175 X 6 = 15875; subtracting, nothlzu 
remains. 

Therefore the cube root of 42875 is 3 tens and 5 units, or 35. 

1. In practice, omit the ciphers and condense the process as indicated.. 

2. When the root consists of more than two orders, consider the en'felr€ 
root already found as tens and the next order of the root as wnits and 
ceed as before. 

2. What is the cube root of 76765625 ? 



4" = 
Trial divisor, 3X4'= 48 

3X4X2= 24 

2'= 4 

Complete divisor, 



76'766'626 [425 
64 



5044 



Trial divisor, 3 X 42' = 5292 
3 X 42 X 5 = 630 

5'= 25 

Complete divisor, 535525 



12765 



10088 



2677625 



2677625 
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EuLE. — Begin at the unM place a/nd separate the gi/oen nurriber 
Uo periods of three figures each. 

Jmd the greatest ruamher whose cube is contained in the left-hand 
niod^ and write it as the f/rst figure of the root, Ovhe this root 
%d subtract the result from the left-ha/nd pet^d^ a/nd to the re- 
aimder annex the next period for a di/oidend. 

Take three times the square of the root already^ fownd^ for a trial 
.TisoP ; divide the di/vidend^ omitting the last two right-ham^ fig- 
*^, by this di/oisor. The quotient or the quotient diminished will 

the second figure of the root. 

To the tried dimsor add three times the product of the fi/i*st OAid 
cmdjigv/res of the root^ written one figure to the right, amd 
eo the squa/re of the second figure of the root^ written one figure 
► the right. Their sum will be the complete divisor. 

Multiply the complete divisor by the second figure of the root and 
•itract the product from the dii)idend^ a/nd to the remainder 
Mex the next period for the next dividend. 

Take three timies the square of the root already found for a sec- 
vd trial divisor, find the third figure of the root as before, a^d 
ms proceed until all the periods ha/oe been used. 

X When a cipher occurs in the root, annex two ciphers to the trial di- 
Bor and annex the next period to the dividend. 

2. When a number is an imperfect cube, annex periods of decimal ciphers 
td continue the process as far as desired. 

3. Decimals are pointed off into periods of three figures each, beginning 
the decimal point. 

4. The cube root of a common fraction may be found by extracting the 
>be root of each term when both are perfect cubes. When imperfect 
^hes, reduce the fraction to a decimal and then extract its root. 

Extract the cube root of the following : 

3. 16625. 8. 438976. 13. 629.422793. 

4. 32768.. 9. 857375. 14. 890277.128. 

5. 42875, 10. 48228544. 15. .074088. 

6. 79507. 11. 71991296. 16. .000804357. 

7. 175616. 12. 130323843. 17. .001953125. 

18. What is the cube root of 6 to four decimal places ? 

19. What is the cube root of -j^ ? | ? |f|ff ? 

20. What is the cube root of 40| to four decimal -^Wift^X 
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EVOLUTION. 



SHORT METHOD OF CUBE ROOT. 

407. The following method of cube root is the shortest know^is 
The shortness consists in obtaining the successive trial divisors 
using the previous work. 

21. What is the cube root of 12895213625 ? 



T. d., 



C. d., 

T. d., 




12'895'213'625 1 2846 
J 

4895 



4167 



728213 



C. d., 

T. d., 164268 
3510 
26 

C. d., 16461925 



646904 
82309625 



82309626 



Explanation. — The process is the same as in the-previous method np to 
finding the second trial divisor. 

To find the second trial divisor, 1587, we add the square of the last fisfure 
of the root (9), the complete divisor (1389), the second correction (9), and the 
first correction (18), as indicated by the bracket In the same manner each 
succeeding trial divisor is obtained. 

Rule. — Find the jwat trial dmiaor hy the umaH method. 

Fvnd each succeeding trial divisor hy addmg the squa/re of the 
last figure of the root to the last complete divisor and the tioo cor- 
rections required to ohtwin ity and proceed as iejbre. 

This method is merely a modified form of the previous method, and ii 
readily explained by the algebraic formula. It is the labOF saTlntf 
method of cube root, and should be thoroughly mastered by the student 

Extract the cube root of the following : 

22. 41063625. 25. 633839779. 28. 196426.902797. 

23. 347428927. 26. 1879080904. 29. 436.0868?4287. 
Jg4. 410172407. 27. 95256152263. 80. •000890277128. 



PRACTICAL MEASUREMENTS. 



LINES. 

408. A Line is that which has length only. 

409. A Straight Line is a line that has the 
same direction at every point. 

410. A Curved Line is a line that changes 

its direction at every point. 

The word line is used for straight line, and curve 
lor curved line. 

411. Parallel Lines are lines that have the e- 
Bame direction at every point and remain e- 
eqoidistant. 

^ ANGLES. 

412. An Angle is the difference in direc- 
tion of two lines that meet. 

The point in which the lines meet is called the 
^Cftese, and the lines are called the sides of the ^~ 
angle. 

4d8. A Right Angle is an angle formed by 
^ line perpendicular to another. 

414. An Acute Angle is an angle smaller 
than a right angle. 

416. An Obtuse Angle is an angle larger 
tban a right angle. 



STRAIGHT UNE 



OUDBTbD UNE 



PARALLEL LINES 



RIGHT ANGLES 



ACUTE ANGLE 



H 

OBTUSE ANGLE 



-B 




-H 



-B 




SURFACES. 
416* A Sarfiaee is that which has length and breadth only. 

417. A Plane Surface, or a Plane, is a surface in which if any 
two points are taken, the straight line joining these points will lie 
wholly in the surface. 
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418. A Plane Figure is a plane bounded by lines either straight 
or curvei.1, 

419. A Polygron is a plane figure bounded by 
straight lines. 

The Sides ot a polygon are thelinea wbich bound ib; 
and bh'< Perimeter is the Bum of the Bidee, or the dis- 
tance around it 

420. A Polyg'On of three sides is called a trioMgle; of four 
sides, a quadrilateral ; of five sides, a pentagon ; ai six sides, a 
li&eagon; of seven sides, a heptagon, of eight sides, an 0cto^<'n, etc 

421. a. An Equilateral Polygon is one whose sides are equal 
h. An Equiangular Polygon is one whose angles are equal 

422. A Diagonal of a polygon is a line joining the vertices of 
any two angles not adjacent. 

428. The Area of a polygon is the number of square units in i<B 
surface. 

. THE RECTANGLE. 

424. A Rectangle is a polygon having 
four sides and four right angles. 

When tlie word side is used straight s! 
meant. 

A SqxMre ia a rectimgle whose sides are 
equal. 

The Dimensions ai arectangle are its length 
and breadth. 

The Base of a rectangle is the side upon 
which it .'ieenis to stand. The side opposite is 
called the Upper Base. 

The Altitude of a rectangle is the perpendicular distancfl t* 
tween its bases. 

425. To find the area of a Rectangle. 

In Ihc rectangle ABCD, the area ia the number 
of square unita it contains, which is the number Id 
each vovi mulliplicd by the number ot rows; but 
thlB is equal to the number of linear units in the 
leng-lb multiplied by the number in the breadth. 




_ I 
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Rule. — Multiply the length hy the hreadth, 

L The dimensions must be expressed in uni s of the same denomination. 
2. To find either side of a rectangle, divide the area by the other side. 

EXAMPLES. 

426. 1. How many square feet in a floor 25 feet long and 20 
feet wide ? 

. 2. How many square rods in a field 40 rods long and 18 rods 
wide ? 

3. How many acres are there in a square farm each of whose 
sides is 120 rods ? 

4. What is the width of a field 60 rods long which contains 15 

acres ? 

5. A field is 16 chains long and 30 rods wide. How many acres 
does it contain ? 

6. A certain garden is 150 feet long and 100 feet wide. Find 
its area in square meters. 

7. Mr. G. has a rectangular field 40 decameters long and 35 
dekameters wide. How many hectares does the field contain? 

427. To find the area of a Parallelogram. 

428. A Parallelogram is a quadrilateral having its opposite 
®ides parallel. 

If the parallelogram ABGB be divided by the line 5 P 

Ob, and the triangle AEO be placed at the right, we / 
^feiU have the rectangle EFCDj whose base, altitude / 

^d area is the same as that of the parallelogram. /_ 



Rule. — Mvlti/pl/y the hose hy the altitude. 



EXAMPLES. 

429. -1. What is the area of a parallelogram whose base is 24 
feet and altitude 15 feet ? 

2. Find the area of a parallelogram whose base is 15 yards and 
altitude 18 feet. 

8. A field in the form of a parallelogram contains 3 acres. It^ 
Jength is 24 rods. What ia its width, or altitu^^ \ 
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THE TRIANGLE. 

480. A Trfungle is a polygon having three sides and three 
angles. c 

The Altitude of a triangle is the perpendicular dis- /j\ 

tance from the vertex to the base, or the base produced 
or lengthened out, as CD. 

A Scalene triangle is one whose sides are all ^ 
unequal ; an Isosceles triangle is one two of whose ° 

sides are equal ; an EquilateraZ triangle is one whose three sideB 
are equal. 

A Bight triangle is one which has a right angle ; an Obtuse tri- 
angle is one which has an obtuse angle ; an Acy;te triangle is one 
whose angles are all acute * an Equiam^vlar triangle is one whose 
three angles are equal. 

431. To find the area of a Triangle when the Base and 
Altitude are griven. %. 

The triangle ABO is seen 'to be one-half of the 
parallelogram ABGD ; but each has the same base 
AB and the same altitude CJEr. Hence, a 

BuiiE. — Multiply the hose hy one-half of the dUitade. 

EXAMPLES. 

482. 1. What is the area of a triangle whose base is 40 feet and 
altitude 24 feet ? 

2. What is the area of a triangle whose base is 42 feet and alti- 
tude 19 feet ? 

3. How many acres in a triangular field whose base is 60 rods 
and altitude 48 rods ? 

4. How many square feet of boards will be required to cover 
the gables of a house that is 32 feet wide, the ridge of the roof 
being 11 feet above the square ? 

433. To find the area of a Triangle when the Three Sides 
are given. 

The principles of practical measurements are derived from Geometry* 
The rules founded upon these principles cannot always be clearly ilint* 
trated, or explained by arithmetic* In such cases only the role witb 
examplea will be given* 




THE RIGHT TRIANGLE. 
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Ruu!. — jp'rom, half the sum, of the sides svbtract each aide sepa- 
•ately. Multiply the half sum and these remamdera together, and 
ixtract the square root of thepro^uct. 

The area olan oquilkteral triangle is equal to the square of ooe side 
multiplied bjr .433013. 

EXAMPLES. 

4S4. 1. Find the area of a triangle whose sides are, respectively, 
13, 16, and 20 feet 

3. How many acres in a triangular field whose sides are, respec- 
tively, 50, 60, and 70 rods? 

3. Find the area of a triangular field whose sides are each 60 rods. 

THE EIGHT TRIAKGLE. 

4S5. A Bight Triangle is a triangle which has 
OM right angle. 

480. The Hypotenose is the side opposite the 
light angle. 

487. The Perpendicular is the side which forms 
■ light angle with the base. 

488. To find the Hypotenuse. 

It is Been that the square described 
"n the hypotenuse ia equal to the sum 
(4 the iquareB deeorlbed on the other 
Iw Bidea. Hence, 

Bdle. — Add the square of the 
hu to the square of the perpendi^- 
i^f and ese^act the square root of 
the^suin. 

489. To find the Base or Perpeadloular. 
BULB. — I'rom the square of the hypotemise take the square oj- the 
given side^ and extract the square root of the rema/inder. 

EXAMPLES. 
1. Tlie base of a right triangleis 15 inches, and the perpendicu- 
lar is 8 inches. What is the hypotenuse ? 





BoUion : Hypotenusa = Vl6' + 8 



»*/2a& + 64a>v'289=Vl. S«oj«,v 
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2. The hypotenuse of a right triangle is 30 ft., and the perpen- 
dicular is 24 feet. Find the base. 

Solution : v^30« — 24« = ^^900 — 676 = x/324 = 18. Hence, the base is 18 
feet. 

8. The hypotenuse of a right triangle is 80 ft., and the base is 
64 feet What is the perpendicular ? 

4. A rectangular field is 70 rd. long and 45 rd. wide. What is 
the distance between the opposite corners? 

5. How far apart are the opposite comers of a square farm con- 
taining 160 acres? 

6. How far is it from a lower corner to the opposite upper cor- 
ner of a room 18 ft. long, 16 ft. wide, and 10 ft. high? 

7. I wish to build a house 36 ft. wide with the ridge of the roof 
14 ft. above the body of the house. What must be thf* ^ength of 
the rafters allowing 8 in. for extension? 

440. To find the area of a Trapezoid. 

441. A Trapezoid is a quadrilateral which has only two of its 
sides parallel. 

The Altitude of a trapezoid is the perpendicular distance between 
its parallel sides. ^ 

It is seen that any trapezoid may be divided into 
two triangles by a diagonal ; as DA, The area of 
triangle ABD is the length of the base AB multi- 
plied by half the altitude DE (Art. 431), and the 
area of ACD is the length of the upper base CD multiplied by half the 
altitude DE, Hence, 

Rule. — Multiply the sum of the parallel sides hy Iwlf t^ 
altitude, 

EXAMPLES. 

442. 1. What is the area of a trapezoid whose bases are 18 and 
16 in., respectively, and altitude 14 in. ? 

2. A field in the form of a trapezoid, whose parallel sides are 
30 rd. and 36 rd., respectively, and which has an altitude of 25 rd., 
contains how many acres i 

3. A walk in the form of a trapezoid is 30 ft. long, 6 ft wide 
at one end and 4 ft. at the other. How many square feet in 

Hie walk / 
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448. To find the area of a Trapezium. 

444. A Trapezium is a quadrilateral 
which has no two sides parallel. 

It will be seen that any trapezium may be divid- 
ed by a diagonal, as AC^ into two triangles whose 
areas may be foimd by Arts. 431 and 433. Hence, 

Rule. — Dimde the trapezium i/ato two tricmgles hy a dmgonal. 
Fi/nd the a/rea of each, triangle amd take the sum. 

The diagonal may also be made the base of each triangle and perpendic- 
ulars may be drawn ; as, DE. If one of the triangles is a right triangle, 
then either of its sides about the right angle may be regarded as the base 
and the other as the altitude ; as, AB and BO. 

EXAMPLES. 

445. 1. Find the area of a trapezium whose diagonal is 75 ft., 
and the altitudes of the triangles, the diagonal being the base, 20 
and 30 ft., respectively. 

2. What is the area of a trapezium whose diagonal is 100 rd., 
and the perpendiculars, 36 and 44 rd., respectively ? 

3. How many acres in a farm in the form of a trapezium the 
length of whose sides are respectively 40, 50, 60, and 70 chains; 
and the length of the diagonal 80 chains ? 

446. To find the area of a Regular Polygon. 

447. A Regular Polygon is a polygon which is equilateral and 
equiangular. f e 

It will be seen that a regular polygon may be di- / \ / \ 

vided into a number of triangles equal to the num- / \c/ \ 
ber of sides of the polygon, having equal bases and 
altitudes. The area of each triangle is equal to the 
base multiplied by half the altitude, and the area of 
all the triangles, or the polygon, is equal to the sum 
of all the bases multiplied by half the altitude. Hence, 

BuiiE. — Multipl/y the pervmeter hy half the perpendicular fall- 
vn/gfrom the center of the polygon upon one of its sides. 

EXAMPLES. 

448. 1. What is the area of a pentagon each of whose sides is 
12 ft. and the perpendicular distance from the center to one of its 
ddesisOft. ? 

2. Find the area of a regular octagon whoae> «vd^ \s> ^'^ x^^^^'J 
^perpendicular distance from its center to a svdi^ \a ^.^tSl* 
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THE CmCLE. 

449. A Circle is a plane figure bounded by a curved line, ever^ 
part of which is equally distant from a point ^je_ 
within called the center. 

The Circiimference of a circle is the bound- 
ing line ; as, ABDE. a 

An Arc is any part of the circumference ; as, "EF. 
A Chord is any straight line having its extremities 
in the clrcumfereDce ; as, AD^ or QH. 

The Diavieter of a circle is any straight line passing througi 
the center and terminating in the circumference ; as AD^ or EB, 

The Radius of a circle is any straight line drawn from the center 
to the circumference , as CB^ CB^ CF^ etc. 

The radius is half of the diameter of the circle. 

450. To find the Circumference or Diameter of a Circle. 

If we take a circle 4 inches in diameter and measure accurately the 
circumference, we shall find it to be about 12.5664 inches. Dividing the 
circumference, 12.5664 in. by the diameter, 4 in., we have for a quotient 
3.1416. Hence, 

Rule. — 1. To find ti^e circumference^ nhuLtipl/y the dia/mderM 
3.U16. 

2. To fimd the dia/meter^ dimde ohe cvrcwmference hy 3.1^16. 
This number, 3.1416, is often represented by the Greek letter ^, called ji 

If we take a circle whose circumference is 1, its diameter will 
be 1 -^ 3.1416, or .3183. Hence, 

3. To find the diameter^ mvltiph/ the circumference hy .8183, 

If we let 6^ represent the circumference, B the diameter, and B 
the radius, the rules may be briefly expressed as follows : 

C = 7rB; B =-^ 

C = 2 7tB; B = C X .3188. 

EXAMPLES. 

451. 1. What is the circumference of a circle whose diameter 
is 12 ft. ? 

2. What is the circumference of a wheel which has a diameter 
of 38 inches ? 

3. The circumference o^ *^ «w^ 18 100 ft What is its diamr 
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4. What IB the diameter of a circle whose circumference is 
314.16 rd.i 

5. Find the radius of a circle whose circumference la 94.248 ft. 

6. The front wheel of a buggy is 41 inches in diameter. How 
maDj revolutione does it make in going a milet 

452. To find the area of a Circle. 

A circle may be regarded as composed of a very 
large number ol triangles, the sum of whose bases 
loriDS the circumference of the circle, and tihose 
altitude is the radius of the circle. Hence, 

BuLE. — MuUi^Hy the circwmference hy half 
the radian, or one-fourth of the diwmeter. 

The area of a circle is also equal to the square o/ the radius multiplied hy 
t.me; orarea=)r^; or,i7rjy= .7854xl>'. 

EXAMPLES. 

453. 1. What h the area of a circle whose diameter is 20 in. 
and circumference 62.832 in. t 

3. What is the area of a circle whose diameter is 25 ft. ? 
3. Find the area of a circle whose radius is 18 ft. 
i. Find the area of a circle whose radius is a rod. 

5. The circumference of a circular field in 120 rd. How many 
acres in the field ! 

6. A has a field that is 40 rd. square, and B has a circular field 
W rd. in diameter. What is the distance around each field, and 
Ikiv many acres does each contain ? 

454. To find the Diameter or Circumferenee of a Circle 
^mthe area. 

C = x X I>,ox X D; and O XiD ^ Area. 
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Rule. — 1. Divide the area hy .785J^ am,d the aqua/re root of th 
quotient will he the diarneter. 

2. Divide the area hy .07958^ a/nd the equare root of the quoUeni 
wiUhethe circumfereM^. 

To derive some of the rules in practical measurements, as has just been 
seen, involves a considerable knowledge of mathematics. Hence a number 
of practical rules will be given without any attempt to derive them. 



455. 1. The area of a circle is 350 sq. ft What is its diameter! 

2. Find the circumference of a circle whose area is 400 sq. rd. 

3. What is the diameter of a circle which contains one acre? 

456. To find the Side of a Sqaare eqaal in area to a s^ven 
Cirele. 

Rule. — Multiply the diamneter of the cvrde hy .886S^ or th 

circumference hy .2821. 

The decimal .8862, or, approximately, the square root of .7854 is the side 
of a square equal in area to a circle whose diameter is 1 ; and .2821, the 
square root of .07958+, is the side of a square equal in area to a circle 
whose circumference is L 

EXAMPLES. 

1. The diameter of a circle is 20 ft. What is the side of % 
square of equal area ? 

3. A circular flower bed is 60 ft. in circumference. What mus1> 
be the side of a square plot of the same area ? 

457. To find the Side of a Sqaare inseribed in a given 
Cirele. 

dZ^ Z^c 

458. A square is inscribed in a circle when 

the vertices of its angles are in the circum- 
ference. 




It is seen that any inscribed square may be 
divided into two equal right triangles, having the 
diameter of the circle as a common hypotenuse. 

In the triangle ABC, AB* + ISC* = ZcP. But AB = BC. There- 
fore, 2 AB^ = AC^ ; or AB^ = Z^. or AB = J~^^ ' Henoe, 

2 ^2 

Rule. — Dvvide the squa/re of the diameter of the circle hy )S, amd 
extract the squa/re root. 

The side of a regular hexagon inscribed in a circle is equal to the radius 
of the circle. 
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EXAMPLES. ^ 

459. 1. Find the side of a square that can be cut from a circle 
10 in. in^diameter. 

2. The diameter of a round piece of timi)er is 18 in. What is 
the side of a square piece that can be cut out of it ? 

THE ELLIPSE. 

460. An Ellipse is a plane figure bounded by a curved line, the 
sum of the distances from every point of 
which to two fixed points is equal to the 
Hne drawn through these points and termi- 
nated by the curve. The two fixed points 
are called the foci. 

The transverse axis is the line passing through the foci and 
terminating in the curve ; as AB. The conjugate axis is a line 
perpendicular to the transverse axis passing through the center 
and terminated by the curve. 

461. To find the Area of an Ellipse. 

KuLE — Multiply half of the two aoses together, omd that jyrod/uct 

h/ s.ipe. 

EXAMPLES. 

1. Find the area of an ellipse whose axes are 12 ft. and 9 ft. 

2. Find the area of an elliptical plot of ground 20 ft. long and 
15 ft. wide. 

462. To And the Cost of Painting, Plastering, and Kaiso- 
mining. 

Painting, plastering and kalsomining are commonly estimated 
by the square yard. 

Allowance is sometimes made for openings in the walls, as doors, win- 
dows, etc. Half the areas of the doors and windows is often deducted, but 
there is no established custom. 

Laths are li in. wide and 4 ft. long. They are placed about i in. apart 
for plastering, and 16 laths are reckoned to a sq. yd. 

EXAMPLES. 

1. What wiU it cost to plaster the walls and ceiling of a room 
20 ft. long, 15 ft. wide, and 9 ft. high, at 25/ a sq. yd., allowing 
70 sq. ft. for doors and windows 1 
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Solution : 

Area of side walls = 2 X 20 X » = 360 sq. ft. 
<« •« end «* = 2X15X = 270 
" " ceUing == 20X15 = 300 

Total area = 930 sq. ft. 

Area to be deducted 70 

Area to be plastered = ^60^ sq. ft. 

860 -^ 9 = 95f sq. yd. 

Cost = 95f X ^-25 = $23.89. 

2. What will it cost to plaster the walls and ceiling of a room 
18 ft. long, 14 ft. wide, and 9 ft. high, having 2 doors, ^ ft by 
3 ft, and 4 windows, 6 ft by 3 ft, at 20^ a sq. yd., deducting 
half the area of the doors and windows? 

3. How much will it cost to kalsomine the walls and ceiling of a 
room 15 ft. long, 14 ft, wide, and 8^ ft. high, with 2 coats, at 6/ a 
sq. yd. each? 

4. What will it cost to paint a barn 40 ft long, 30 ft wide, X8 
ft to the eaves, the gables being 10 ft high, with 2 coats, at 7/ » 
sq. yd. each? 

468. To find the Cost of Sooflng, Paving, etc. 

Paving is usually computed by the square foot or square yard. 

Roofing is generally estimated by the aqua/re^ which consists of 
100 square feet. 

Shingles are estimated by* the thauacmd. 

Shingles that average 4 in. in width and are laid 6 in. to ihe weather, 
720 shingles to the square ; 5i in. to the weather, 655 ; 6 in. to the weather, 
600 ; 7 in. to the weather, 515 ; and 8 in. to the weather will require 450 
shingles to the square. Making due allowance for waste and defectSi it is 
customary, however, to count 1000 shingles to the square. 

About 5 lbs. of nails are required for each 1000 of shingles. 

EXAMPLES. 

1. What will be the cost of slating a roof 36 ft. long, each side 
being 14 ft. from eaves to ridge, at $8.25 per square ? 

Solution : The area = 36 X 14 X 2 = 1008 sq. ft. , or 10.08 squares. Cost = 
10.08 X ^-25 = $83.16. 

2. How much will it cost to pave a sidewalk 70 ft. long and 7f 
ft. wide, at $2. 12^ per sq. yd ? 

3. A roof is covered with shingles 4 in. wide, put 7 in. to the 
weather. What is the cost at $9 a thousand if the roof is 50 ft 

long and each side is 19 ft. wide \ 
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4. -A barn is covered with shingles 4 in. wide, put 6 in. to the 
weatlier. What is the cost at $10 a thousand if the roof is 70 ft. 
long 9 each side being 30 ft. , and the first course along the eaves 
bein^ doubled i 

4a4. To find the Cost of Carpeting. _ 

^ carpeting, the width of the carpet, the allowance for match- 
ing the figures, and whether the strips are to run lengthwise or 
crosswise, must all be considered. 

1. Carpets are usually from i yd. to 1 yd. in width ; but matting, oilcloth, 
®*c., are often much wider. 

^ In matching figures it is often necessary to cut off or turn under one 
^' the ends. To fit a room, if an exact number of strips is too wifde, a part 
^^ One breadth is turned under. 

^ULE. — Multiply the wrnnher of ya/rds in a strip, hy the number 
y^ strips requi/red^ amd this jprodnict hy the price per ya/rd. 

Xi more convenient, the feet in length may first be multiplied by the 
^^^^nber of strips and then reduced to lineal yards. 

o 

EXAMPLES. 

1. What will it cost to carpet a room 20 ft. long and 17 ft. wide, 
^^th carpet 1 yd. wide, running lengthwise at 60/ a yard ? 

Solution : Since the room is 17 ft. wide, it will require 6 strips. 20 ft. X 
^ == 120 ft.. OP 40 yds. Cost = 40 X $60 = $24. 

2. What will it cost to carpet a room 18 ft. by 15 ft. with car- 
Pet i yd. wide, at 75/ per lineal yard ? 

3. Find the cost of a carpet 30 in. wide, at 85)^ per lineal yard, 
for a room 15 ft. long and 14 ft. wide, if the strips run lengthwise. 
5Hnd the cost, if the strips run across the room. 

4. How many yards of carpet, f yd. wide, will it take to carpet 
^ room 22 ft, by 18 ft., the strips running lengthwise, allowing 
6 in. waste in each strip for matching % 

5. What will it cost to carpet a room 15 ft. 4 in. long by 13 ft. 
9 in. wide, with carpet 30 in. wide, running lengthwise, at $1.25 
per lineal yard, allowing 8 in. waste in each strip for matching ? 

465. To find the Cost of Papering. 

Wall paper is sold by the roll, and in eatVmat^^ ^ \i«x\» ^1 ^x<5^ 
is coDsidered a whole roll. 
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A roll of paper is 8 yd. long and 18 in. wide. 

L Imported wall papers differ in width and the length of the rolL 

2. Wall paper is often put up in double rolls, 16 yd. long. Double roUa 
are counted as 2 rolls each. 

3. Borders and friezes are sold by the yard. They yary in width from. 3 
in. upward. ^_ 

4. On account of waste, it is rarely possible to find the exact cost of 
papering a room. 

BuLE. — Measure the entire diata/nce a/round the room in ya/rds^ 
a/nd dovble the number of yards for the nvmber of strips. 

Then dimde the rvwmher of strips requi/red for the room ty the 
rmmber of strips that com he cut from, each roll. The quotiefnJt wUl 
he the nv/mher of rolls. 



1. How many rolls of paper will cover the walls of a room 18 ft 
by 15 ft., and 7 ft 8 in. high? 

2 (18 + 15) = 66 ft., Explanation. — The diatance around thr 

or 22 yd. = 44 stripB. ^^^^ ^s 66 ft., or 22 yd. The number of BtripB 

9J. _^ ii Q f • equal 2 X 22 or 44. The number of full stripe 

22 ; * '2^ strips. ^^^^ ^ ^^jj ^^ g y^^ ^j. 24 ^^ ^^^ ^ n^no^, the 

" "^ ^ — 1^ rolls. nimiber of whole rolli must be 44 h- 3 or 15 rolls. 

2. What will the paper cost at 15/^ a roll, to paper the walls of » 
room 16 ft. by 14 ft., and 8 ft. high, deducting 2 rolls for doors 
and windows? 

3. How much will the paper cost for a room 21 ft. by 17 ft., 
10 ft. high, at 18/ a roll, making a reduction of 3 rolls for doors 
and windows? 

4. What will the paper cost for a room 20 ft. long, 18 ft. wide, 
and 11 ft. high, at 20/ a roll, deducting 4 rolls for doors and win- 
dows? 

5. What will it cost to paper a room 25 ft. long, 20 ft. wide, 
and 11 ft. 6 in. high, with mop-board 12 in. wide, at 25/ a roll, 
having also a border 18 in. wide, at 15/ a yard, if the work can 
be done by 2 men in I day at $1.75 each per day? 

6. How much will it cost to paper the walls and ceiling of a 
room 20 ft. long, 18 ft. wide, and 10 ft. 6 in. high, at 20/ a roll, 
baviDg also a border 15 in. wide, at 15/ a yard, making a deduction 

of 4 rolls for doors, windows^ etc. , and pay\tk^%^.50 for the work! 
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MEASURES OF SOLIDS 

466. A Solid is anything that has length, breadth, and thickness 
or height. A solid is also called a Body. 

The planea which bound a solid are called its faea, and their intereec- 
tione, itB edffu. 



[|J 



467. A Prism is a solid whose two ends are equal polygons and 
whose sides are parallelograms. 

Prisms, from their bases, are named trtangvlar^ gwidira/ngvla/r, 
pentagonal, hexoffoiud, etc- 

468. A Reetangnlar Solid, Paralleloplped, or Square Prism, 

b a prism whose six faces are all rectangles. 

469. A Cube is a parallelopiped whose six sides are squares. 

470. A Cylinder is a regular solid bounded by a uniformly 
ourved surface with equal and parallel circles for its bases. 



c 




471. A Pyramid is a solid whose base is a polygon and whose 
faces are triangles meeting in a common point called the vertex. 

472. A Cone is a solid whose base is a circle and whose curved 
sni-foce tapers uniformly to a point calVed tiiie "^vrtisx.. 
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473. A Frustum of a pyramid or cone is the part of a pyraimd 
or coae that remains after cutting off the top hy a plane parallel 
to the base. 

474. A Sphere is a solid bounded by a 
curved surface every point of vrhich is 
equally distant from a point -within called 
the center. . 

The Diameter of a sphere is a. line pass 
ing tlirough its center and terminatmg in 
the surface. " 

The Jl(uMu8 is half the diameter, or the 
distance from the centre to the surface of 
a sphere. 

The Cireumferefnce of a sphere is the greatest distance around it 

The Altitude of a solid is the perpendicular distance from ita 
highest point to the plane of the base \ b&, AC {in cone or 
pyramid). 

The Slamt height oi & pyramid is the altitude of any lateral face. 

The Sl<mt height oi a cone is the distance from the vertex to tbe 
circumference of the base. 




SURFACE OF SOLIDS. 
475. The Lateral Surface of a solid is all of the surface except 
that of its base or bases. 



476. The Entire Surface of a solid includes the lateral surface 
and also the surface of the base or bases. 

477. To find the Lateral Surface of a Prism or Cylinder. 

It the lateral surface ol a prism or cylinder c o 

were unfolded, it would form a rectangle, as 
ABCD, whose length is the perimeter of the 
base, and whose altitude is the height of the 
prism or cylinder. Hence, 




EuLB. — MuZtiph/ the perimeter of the 
hose iy the altitude, 

EXAMPLES. 
1. What is the lateral surface of .i triangular prism whose sides 
Mre each 3 ft, sad whose height is & it. A 
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3. What is the convex surface of a cylinder whose diameter is 
i ft., and whose length is 7 ft. ? 

3. What is the entire surface of a square prism whose altitude 
A 15 ft and the side of the base 5 f t. ? 

4c, What is the entire surface of a cylinder whose length is 12 
ft, and the radius 2i ft ? 

478. To find the Lateral Surface of a Pyramid or Cone. 

It ia seen that the lateral surface of a pyramid is com- 
posed of triangles whose bases form the perimeter, and 
whose height is the slant height of the pyramid. This is 
also true when the pyramid has an infinite number of sides 
and coincides with a cone. HencCi 

Rule — Multiply the jpervmeter of the hose hy half 
the Bla/rvb heights 

EXAMPLES. 

1. What is the lateral surface of a triangular pyramid, the sides 
of whose base are each 6 ft. , and whose slant height is 20 ft. ? 

2. What will be the cost of painting a hexagonal church steeple 
at 25/ per square yard, the sides of whose base are each 5 ft , and 
whose slant height is 40 ft. ? 

3. What is the lateral surface of a cone whose base is 7 ft. in 
diameter, and slant height 56 ft. ? 

4. What is the convex surface of a cone whose slant height is 

48 ft. .and whose base has a radius of 3 ft. ? 
6. Find the entire surface of a square pyramid the side of whose 

hase is 8 ft. , and slant height 25 ft. 

479. To find the Lateral Surface of a Frustum of a Pyramid 
or Cone. 

It is seen that the lateral surface of a frustum of a pyra- 
mid is compoeed of trapezoids whose parallel sides form the 
perimeter of the bases, and whose altitude is the slant height 
of the frustum. This is also true when the frustum has an 
infinite number of lateral faces, or trapezoids, and coincides 
with the frustum of a cone. Hence, 

BuLE. — JfuUiply the mim of the jperimeters of the two "bases hy 
hUf the sUmt height. 

EXAMPLES. 

1. Find the lateral surface of the frustum of a square pyramid 
whose fll^nt height is 20 ft., tb^ ^^^e <^^ the lower base 10 ft. axjid 
of the Qjpner basi« 6 £t 
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2. What is the Cimvex surface of the frustum of a cone whose 
slant height is 14 ft., the diameter of the lower base 8 ft and of 
the upper base 5 ft. i 

3. How many square feet Id the lateral surface of the fnishiiD 
of a pentagonal pyramid whose slant height is 10 ft., and each side 
of whose lower base is 6 ft. and of the upper base 4 ft. t 

i. What is the entire surface of the frustum of a cone whose 
slant height is 8 ft., the diameter of the lower base being 5 ft 
and of the upper base 4 ft. ? 

480. To And the Convex SnrfEice of a Sphere. 

The following rules are derived from principJes in geometry: 

KuLG. — Multiply the drcumference hy the diameter ; or, vid- 
tiphf thesquare of the radius hy 4- times S.lJflG. 

The convex Burface ot a sphere may also be found by multiplying th« 
square ot the diameter by 3.1416. 

EXAMPLES. 

1. What is the convex surface of a sphere who.se diameter ia 13 
inches \ 

% What is the convex sui'face of a sphere whoso radius is 5 
inches ? 

3. What is the convex surfaci of a cannon-ball whose circum- 
fereuue is S5 inches ? 

4, Wliat would it cost to plate with silver a sphere 15 in. in ili- 
ameter, at $2.25 a square foot { 

VOLUME OF SOLIDS. 

481. The Volome of any body is the number of cubic unitait 
contains. 

The volame of a body ia also called the solid conlent^, contenl^, or capaeU^- 

482. To And the Volume of a ReetanEfiilar Solid. 

It is seen that the volume of a rectangular 
;olid 1b the Dumber ot small cubes it ooutaitia. 
Kach layer containB the number In each row 
uiuUiplied by the number of rows, and this 
multiplied by tbe number oE layers, will give 
the riimber; but this equals the product ot 
the lon^th, breadth, and height, or thickneBS, 

Rvi.ii. — Mtdtiphj together the 
i/wtdf/i. ami thicknem. 
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Formulaa for ReetantnilaF Solids. 
Length X Breadth X Height = Volume. 
Volume -^ (Length X Breadth) = Height 
Volume -;- (Length X Height) = Breadth. 
Volume -r- (Breadth X Height) = Length. 
The length, breadth, and thickness must he expressed in units of the 
same denomination. 

EXAMPL-KS, 

1. How many cubic feet in a block 6 ft. long, 5 ft wide, and 
3 ft. thick? 

2. How many cubic feet of water in a rectangular reservoir 
16 ft long, l^ ft. wide, 7J ft. deep. 

3. Wbat will it cost to dig a cellar 38 ft. long, 30 ft wide, and 
Bft 6 in. deep, at $1.25 a cubic yard? 

i. How many cubic feet of air in a room 16 ft long, 14 ft. 9 in. 
wide, and 8 ft. 6 in. high ? 

5. A rectangular block of stone contains 182 cubic feet. It is i 
ft. wide and 3^ ft thick. How long is the block? 

483. To And the Volume of a Prism or Cylinder. 

It is seen that if a prism or cylinder were 1 inch high 
It would contain as many cubic inches as there are square 
bclitsin the area of the base; and it 2 in. high, the rolume 
"ould bo 2 times aa many ; if 3 in. high, 3 times as many, 
etc. Hence, 

Rule. — Mvltijply the a/rea of the hme hy the alti- 

For area of the base see Art. 462. 

EXAMPLES. 

1. Find the solid contents of a prism whose base is 8 in. square 
and whose height is 15 inches ? 

2. Find the volume of a cylinder whose diameter is 10 in, and 
whose height is 3 ft. 

3. How many cubic feet of earth must be removed to dig a cis- 
tern 8 ft in diameter and 13 ft. deep ? 

484.' To And the Volume of a Pyramid or Cone. 

If we take two vessels, the one a prism and the other a pyramid, having 
eqnil bases and altitudes, the pyramid wilt hold just one-third as much as 
ttw priom. This la also true when the prism and pyramid have an infinite 
mnnber o( aides and coincide with the cylinder and cone. Hence, 

Bui^B. — Mtdti^h/ the a^ea of ff>i: haee iy one third of tkt oXtv 
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EXAMPLES. 

1. What IS the volume of a pyramid whose altitude is 16 5^3 
and the area of the base 25 sq. in. ? 

2. What is the volume of a cone whose altitude is 24 ft. and the 
diameter of the base 8 ft. ? 

8. What is the volume of a rectangular pyramid whose altitude 
is 20 ft. and the sides of the base 4 ft. and 5 ft., respectively ? 

4. Find the volume of a cone whose altitude is 50 ft. and the 
radius of the base 7 ft 

5. Find the volume of a pyramid whose base is a triangle, each 
side of which is 6 ft. and whose altitude is 15 ft. 

485. To find the Volume of a Frastom of a Pyramid or 
Cone. 

It can be shown by geometry that the frustum of a pyramid or cone is 
equal to the 8um of three pyramids or cones whose conmion altitude is the 
altitude of the frustum, and whose bases are the lower base, the upper basoi 
and a mean proportional between the bases of the frustum. Hence, 

Rule. — To the sum of the a/reaa of the two ends add the square 
root of their product j a/nd multiply this stmi hy one-third of the 
altitude. 

EXAMPLES. 

1. What is the solid contents of the frustum of a square pyra- 
mid the sides of whose bases are 5 ft. and 8 ft., and whose alti- 
tude is 21 ft. « 



Sohdion: The volume = (5» + 8« + v/6« X 8') V = (25 + M + 40) 7* 
903 cu. ft. 

2 Find the volume of the frustum of a square pyramid the side 
of whose bases are 12 ft. and 18 ft., and altitude 30 ft. 

3. Find the number of cubic feet in a log 15 ft lon^, the diam- 
eter of the larger end being 3 ft., and of the smaller end 2 ft. 

486. To find the Volume of a Sphere. 

A sphere may be regarded as composed of an infinite number of pyramids 
whose bases form the surface of the sphere and whose altitade is the radios 
of the sphere. Hence, 

Rule. — Mvltijply the coiwex surface hy one-third of the radius! 
^ mtdtij}ly the auhe of th^- dia/>ri^i€pi' ly oue-swctK of ZS^IS^ 
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EXAMPLES. 
L. What is the volume of a sphere whose diameter is 8 iocbest 
i- The circumfereace of a sphere is 20 inches. Find its cubical 
stents. 

S. The outer diameter of a spherical shell is 10 in. and the inner 
uneter is 5 in. Wliat are the cubical contents of the shell } 
t. If a cubic foot of cast iron weighs 450 lb. , what is the weight 
a cannon-ball whose diameter is 12 inches? 

187. To find the Side of a Cube in 

Ibed in a given Sphere. 

I cube la inscribed in a sphere whea the 
iot its angles are in tlie surface of the sphere. 
t to seen by Art. 438 that 3b ' + "BO' + HU' 
ad'. But AB ^ BC^ CD. Therefore, 
!b"' =- ZD* ; or, ZU' -= ZZJ' , or, AB = 
ad '- Hence, * 

3 

-OLE. — Divide the square of the diameter of the sphere hy S, 
l extract the square root. 

EXAMPLES. 
, What is the side of the largest cube that can be cut from a 
ere 9 in, in diameter ? 

Find the aide of the largest cube that can be cut from a 
•den ball 40 in. in circumference. 

88. To find tlie Volume of an Irregular Body. 

■tTLB. — 1. Place the body in a suiiabls vessel, pour in water wn- 
he hod/y is just covered, and find the space occupied hy both body 
' water. 

Remove the hody from the vessel and find the space occupied ■ 
he water alone. Tlie difference will he the volume of the hody. 

A vesael in the form o( a cylinder is most cODTenlent for finding' the 
me of Irregular bodies. 

The volume may often be most conveniently found by taking the diani- 
of the vessel and the difference between the two altitudes of the water. 

474 This will give the volume of the body at once. 

A body lighter than water must bo held down b^ pv«a»:k£««.^l^^%\^K£&.- 
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EXAMPLES. 

1. Ad irregularly Bhaped stone was placed Id a cylindrical ves- 
sel 20 inches in diameter, and covered with water. The height of 
the water was then 15 inches ; but when the stone was removed, 
the height of the water was only 8 inches. What was the volume 
of the stone ! 

2. A block of marble was placed in a 10-gallon vessel. It then 
required 44 gallons of water to fill the vesseL What was the vol- 
ume of the block of marble 1 

489. To Hud the Qnantity of Wood. 

490. A Cord of wood is a pile 8 
feet long, 4 feet wide, and 4 feet 
high. It contains 8 cord foot, or 
128 cubic feet. 

491. A Cord Foot is a cross sec- 
tion of this pile 1 foot long, and 
contains 16 cubic feet. 

EXAMPLES 

492. 1. How many cords of wood in a pile 20 ft. long, 4 ft. 
wide, and 6 ft. high ? 

2. A certain pile of wood is 36 ft. long, S ft. wide, and 6 ft. 
high. What is its value at $3,50 per cord ! 

3. How many cords of wood can be placed in a shed 28 ft long, 
20 ft. wide, and 14 ft. high? 

4. A man sold 10 loads of wood. Each load was 8 ft. long, 4ft 
wide, and 5 ft. high. What was the value of the wood at ^.25 b 
cord? 

5. A tanner filled a shed 100 ft. long, 60 ft wide, and 18 ft 
high with bark which cost him $5.25 a cord. How much did the 
bark cost him t 

BOAEDS AND TIMBEK. 

493. Boards, Planks, Scantling, JoistB, and other sawed tjiu- 
ber are estimated by what is called Boa/rd Measwre, the unit of 
which ia the Board Foot. 

494. A Board Foot is 1 ft. long, 1 ft. wide, and 1 in. thick. A 
Jward aa ioch thick is taken as IUq &\>B,a^T>\, a-w^ \^ caatents in 
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board feet are the product of its length and breadth in feet, or 
the number of square feet it contains. The same measurement 
applies when the board is less than 1 inch thick. 

Thus a board 16 ft. long, 14 in. wide^ and 1 in. or less in thickness con- 
tains 16 X il ^ 18f feet hoard mecuure, or 18f sq. ft. 

When lumber is more than one inch thick the thickness is taken 
into account. 

Thus, a board 16 ft. long, 14 in. wide, and IJ in. thick contains 16 X if X t 
= 28 ft. hoard meaav/re. 

A cubic foot of lumber contains 12 board feet. Hence, board 
feet may be reduced to cubic feet by dividing by 13, and cubic 
feet to board feet by multiplying by 12. 

4p95. To find the number of Board Feet in a Board. 

Rule. — Mvltyoly the length in feet hy the width in in>ches^ and 
dimde hy IS. 

When a board tapers evenly, the mean or average width is used, which 
is half the sum of the two ends. 

EXAMPLES. 
Find the number of feet in the following boards : 

1. 12 ft. long, 14: in. wide. 4. 16 ft. long, 14: in. wide. 

2. 14 ft. long, 15 in. wide. 6. 18 ft. long, 10 in. wide. 

3. 16 ft. long, 16 in. wide. 6. 14 ft. long, 18 in. wide. 

7. How many feet in a board 16 ft. long, 15 in. wide, and f in. 
thick? 

8. How many feet in a board 18 ft. long, 16 in. wide at one end 
and tapering to 10 in. at the other ? 

9. Find the cost of 19 boards, each 14 ft. long, 1 5 in. wide, at 
te.30 per C. 

10. How much will it cost to lay 3 floors, each 20 ft. long and 
16 ft. wide, at $25 per M, allowing \ for grooving? 

496. To find the number of Board Feet in Timbers. 

Rule. — Multiply the length in feet hy the width and thickness in 
'^^nches a/nd diA)ide hy 12. 

EXAMPLES. 

1. How many board feet in a plank 14 feet long, 8 in. wide,^ and 
^ in. thick ? 
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2. How many board feet in a> joist 20 ft. long, 9 in. wide, and 3 
in. thick ? 

3. Find the number of board feet in a joist 24 ft. long, 7 in. wide, 
and 4 in. thick i 

4. How many board feet in a piece of timber 18 ft. long, and 
10 in. sqaare? 

5. What will be the cost of 10 girders, eacli 40 ft. long, 14 in. 
wide, and 12 in. thick, at $30 per M ? 

497. To find the Cubical Contents of Square Timber. 

Rule. — Multiply the a/rea of one end in i/nohea hy the length in 
feet^ cmd dmide hy lU, 

EXAMPLES. 

1. What are the cubical contents of a stick of square timber 18 
ft. long and 16 in. square? 

SolvAvm : — ^aa — == 32 cu. ft. 

144 

2. What are the cubical contents of a stick of timber 20 ft. long 
and 14 in. square ? 

3. Find the cubical contents of a piece of tiniber, 12 by 14, and 
24 feet in length. 

4. Find the cubical contents of 3 pieces of timber, each 9 by 13, 
and 16 ft. long. 

ROUND TIMBER. 

498. The contents of "Saw Logs" are usually estimated by 

the quantity of square-edged inch boards they will produce. 

There is no uniform nor accurate rule for determining the contents of ft 
log -Board Measure, Lumbermen generally use "Log Books" containing 
prepared tables showing the number of feet board measure which logs of 
various dimensions will produce ; but they are not accurate. Too much it 
allowed for waste. 

499. To find the number of Board Feet in a Log. 

The following rule is often used ; but like others is not strictly 
accurate, though perhaps one of the best. 

Rule. — Multiply the square of two-thirds of the smiMer dia/n^ 
eter^ in inches^ iy the length in feet cmd di/vide hy 12. 

^ 1. On largo logs this allows too much for waste. Some dealers, on tbis 
ajcount, deduct only 4 inches from the dianieXAi^ . \xA\AdA. ol oue-thlrd. 
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2. The following rule is said to be quite accurate for logs over 15 inches 
in diameter : Multiply the square of tvoo-thirda of the smaller diameteTf in 
inches, by one-tenth of die length in feet. 

EXAMPLES. 

1. What are the contents in board measure, of a log 18 ft. long, 
and 15 in. in diameter at the smaller end ? 

Solution: # of 15 = 10; ^^ ^ ^2 ^ ^^ = 150 ft. 

2. How many feet, board measure, in a log 20 ft. long, and 18 
in. in diameter at the smaller end ? 

3. Find the number of feet, board measure, in a log 16 ft. long, 
and 14 in. in diameter at the smaller end. 

4. Find the contents, in board measure, of a log 19 ft. long, and 
21 in. in diameter at the smaller end. 

6. Solve example 2, by both methods suggested in the notes 
and compare the results. 

500. To find the number of Cubic Feet in a Log, when 
reduced to Square Timber. 

The following rule is extensively used, and is practically correct. 

EuLE — Multiply the squa/re of two-thirds of the mecm diameter^ 
in inches J hy the length in feet j cmd divide hy IJ^,. 

The mean diameter is half the sum of the two end diameters. 

EXAMPLES. 

1. How many cubic feet of square timber in a log 21 in. in 
diameter at the larger end, 15 in. at the smaller, and 25 ft. long? 

Solution : 21 + 15 = 36 ; 36 -r- 2 = 18, mean diameter. 

I of 18 = 12; 12X12X25 _ ^5 cu. ft. 
» 144 

2. What are the cubical contents, in square timber, of a log 
24 in. in diameter at the larger end^ 18 in. at the smaller, and 
20 ft. long ? 

3. Find the cubical contents, in square timber, of a stick of 
round timber 27 ft. long, having a diameter of 35 in. at one end, 
and 23 at the other. 

4. A certain log, 40 ft. long, has a diameter of 52 in. at the larger 
end and 36 in. at the smaller end. How many cubic feet of square 
timber does it contain i 
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501. To find the Cubical Contents of Round Timber and 
Spars. 

The following rule was formerly used when round timber was 
sold by the ton of 40 cubic feet. It is now seldom used. 

KuLE. — Multiply the length in feet hy the squa/re of one-Jmi/rth 
the mecm girt in feet. 

The mean girt of tapering timber is the circumference taken at the mid- 
dle of the log. 

The result as given by this rule is only about ^ of the true contents as 
found by Art. 485. 

ADDITIONAL RULES FOR MEASURING ROUND TIMBER. 

Several additional rules for measuring logs are given below. 
These may be preferred by some to those already given. 

502. To find the number of Feet Board Measure in a Log. 

Rule. — Multiply the diaineter of the small end of the log in 
inches hy half the same diam,eter in inches. Multiply thisprodawt 
hy the length of the log in feet and dimde hy 12. The result wiU 
he the wuiriber of feet hoard m^easure. 

1. This rule does not allow for the thickness of the saw. Hence, to find 
how many feet square-edged inch boards can be sawed from a log, the result 
obtained by the rule must be divided by 1 plus the thickness of the saw. 

2. If a log is to be sawed into plank 2 inches thick, divide the result 
obtained by the rule by 2 plus the thickness of the saw. The result will 
give the number of feet surface measure. But since the plank is 2 inches 
thick, the result must be multiplied by 2 for the nimiber of feet, board 
nieasure. 

EXAMPLES. 

How many feet of lumber can be sawed from a log 20 inches in 
diameter at the smaller end, and 24 feet long, allowing i inch for 
thickness of the saw ? 

Solxdion: ^^^^^^^^ =400; 400 -*- IJ = 320 f t 

503. Doyle's Log Rule. 

Perhaps no better or more accurate rule for all sizes of logs can 
be given than the following* 

Rule. — From the diameter of the small end of the log in inches^ 
subtract ^. The square of the remainder will be the number of board 
feet t/ielded by a log 16 feet long. 
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The same result can be obtained by squaring i of the remainder after 
subtracting 4 inches from the diameter of the small end and multiplying 
the result by the length in feet. 

EXAMPLES. 

How many feet of inch* boards can be sawed from a log 20 feet 
long and 22 inches in diameter at the small end? 

Solution: 

22 — 4 = 18 ; 18« = 324 ft. in a log 16 ft. long. A log 20 ft. long will con- 
tain 3^, or }, more feet. Hence, 324 ft. plus 81 ft. (} of 324 ft.), or 405 ft can 
be sawed from the log. 

504. To find the number of Cubic Feet in the largest 
Square Piece of Timber that can be sawed from a Round 
Log. 

Rule. — Talce the product of tlie dicmieter in inclies^ half the 
dia/meter m mches^ and the length of tlie log in feet^ and divide 
hy HJt- The result will he the nurnher of cubic feet. 

EXAMPLES. 

How many cubic feet of squared lumber can be sawed from a 
log 24 feet long and 30 inches in diameter? 

Q^i 4' 30X15X24 .- .^ 
Bolviwn : — ^^a — = ^5 cu. ft. 

144 

505. To tell the number of Cubic Feet in Round Timber. 

Rule. — Multiply the square of the circumference at the middle 
of the log in feet hy 8 times the length in feet^ and point off two 
places in the product. The result will he the number of cubic feet, 

EXAMPLES. 

Y* = 49 1. How many cubic feet in a log 7 feet in circumfer- 

^ ence and 22 feet long? 

98 

98 Explanation. — Squaring the circumference, we have 49, 

JOYg which multiplied by 8 times the length, or by 22 and the pr<>- 

g duct by 8, and pointing oflf two places, the result is found to be 

86:21 8«24cu.ft. 

2. How many cubic feet in a log 15 feet long and having a cir- 
cmnference of 8 feet? 

8. How many cubic feet in a log 13 feet in circumf ereoft^ «jft.^ 
88 feet longr? 
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STONE-WORK. 

506. Stone-work is usually estimated by the perch. In some 
places it is estimated by the cubic foot. 

507. A Pereh of stone- work formerly contained 241 cu. ft. It 
was 16^ ft. long, 1^ ft. wide, and 1 ft. high. The perch of 16^ eu. 
ft., which is 16 J ft. long, 1 ft. wide, and 1 ft. high, is now in gen- 
eral use. 

508. Excavations and Embankments are estimated by the 
cubic yard. A cubic yard of earth is called a load. 

In estimating the Quantity of Haterlal for the walls of a build- 
ing, deduction is made for the doors, windows, and corners. The 
deductions in the quantity of stone or brick, made for doors and 
windows, depend upon the size of the openings. The deduction 
for each corner is the thickness of the wall in feet multiplied by 
the height of the wall in feet. 

In estimating the Cost of Labor, mechanics measure the length 
of the wall on the outside, taking the girt of a building ; and no 
allowance is made for doors and windows except by special con- 
tract, when one-half the space for openings is usually deducted. 

509. To find the number of Perches of Stone in a Wall. 

The number of perches in a wall will, of course, depend upon whether i^ 
large perch of 24f cu. ft or a small perch of 16i cu. ft. is meant. 

Rule. — Dwide the narrtber of cubic feet in the wall hy 24f fov 
large perches^ or^ hy 16^ if small perches a/re meant. 

EXAMPLES. 

1. How many perches of stone, of 16^ cu. ft. each, in a wall 50 
ft. long, 5 ft. high, and 2 ft. thick ? 

2. What will it cost to build a wall 36 ft. long, 6 ft. high, and 
^ ft. thick at $1 .25 per perch of 16^ cu. ft. ? 

3. How much will it cost to dig a cellar 30 ft. long, 28 ft. wide, 
and 6 ft. deep, at 35^ a load? 

4. How many perches of stone, 24| cu. ft. each, will be required 
to build the walls of a cellar 30 ft. long and 28 ft. wide, the walls 
to be 8 ft. high and 1 ft. 6 in. thick, deducting 80 cu. ft. for open- 
ings ? 

5. What will bo the cost of building the walls of the above 
cellar, if the mason charges $1.40 a perch (16^ cu. ft.) for his 

labor, and no deductions for opemng^^l 



BRICK WORK. 201 

BRICK-WORK. 

510. Brick-work is usually estimated by the thousand hricka. 

The dimensions of common bricks are 8 in. long, 4 in. wide, and 2 in. 
thick. 

511. To find the Number of common Bricks for a Wall. 

In estimating the number of bricks required to build a wall, i of an inch 
for mortar is added to the length and thickness of each brick. The product 
of the length and thickness, thus increased, will give the exposed surface 
required for each brick. Dividing this product into 144, will give the 
number of bricks for each square foot of surface in a wall one brick in 
tb.ickness. This will be found to be over 7 bricks, which is the number 
usually considered for common bricks. If the wall is two bricks thick, 14 
bricks will be required, etc. Hence, 

Rule. — Multiply the nurnher of square feet of surface hy 7 
Tjohm the wall is 1 hrick thick ; hy H when the wall is 2 hrichs 
thick; and hy 21 when 3 hrichs thick. 

When greater accuracy is desired, add \ of an inch to the length and 
thickness of a brick, and divide 144 by the product of the increased dimen- 
sions for the exact number of bricks to a square foot of wall surface. 

EXAMPLES. 

1. How many common bricks will be required to build the walls 
of a house 30 ft. long, 28 ft. wide, and 20 ft. high, the wall being 
13 in. thick, allowing 200 sq. ft. , for doors and windows ? 

Solution : 

The outside surface = (30 + 28) X 2 X 20 == 2320 sq. ft. 
The deductions = 200 + (if X 4 X 20) = 286J sq. ft. 
No. of bricks = (2320 ~ 286i) X 21 = 42700. 

2. How many common bricks will be required to build the walls 
of a house 37 ft. long, 32 ft. wide, and 21 ft. high, the wall being 
l3 in. thick, deducting 220 sq. ft. for doors and windows ? 

3. What will the bricks cost for the walls of a house 40 ft. long, 
36 ft. wide, and 24 ft. high, the walls being 13 in. thick, of com- 
mon bricks, at $7.50 per M., deducting 260 sq. ft. for doors and 
Endows ? 

4. What will the brick- work of the house in example 3, cost at 
%2.25 perM., 130 sq. ft. being allowed for openings ? 

. 5. A certain walk is 40 ft. long and 8 ft. wide. What will it 
'iost to pave it with common bricks laid flat, if the bricks coat 
^8.35 per M., and the workman charges ^^f a ^c^^t^^^x^^ 
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512. To find the Capacity of Bins in Bushels. 

513. The Standard Bushel of the United States is a cylindrical 
measure 18i inches in diameter and 8 inches deep. The St/rickm 
Measure (even full and stricken oflf by a rule) contains 2150.42 
cubic inches. The Heaped Measure (the contents heaped in the 
form of a cone) contains 2747.71+ cubic inches. 

Grains, seeds, and small fruits are sold by stricken measure. Corn in 
the ear, large fruits and vegetables, coal, lime, and other bulky articles 
are sold by heaped measure. 

Rule. — DiA)ide the contents in cvMo inches hy 9150.^2 to jM 
the number of hushels stricJcen measfwre; or hy 2747.71 to Jlndtk 
number of hushds heaped measv/re. 

EXAMPLES. 

514. 1. How many bushels of grain will a box hold that is 4 ft. 
long, 2 ft. wide, and 3 ft. high? 

2. A certain bin is 6 ft. long, 3 ft. wide, and 5 ft. high. How 
many bushels of grain will it hold? 

3. How high must a bin be made to hold 100 bushels of grain, 
if it is to be 5 ft. 6 in. long, and 4 ft. wide? 

4. A granary 12 ft. long, 9 ft. wide, and 8 ft. high is i full of 
wheat. What is the value of the grain at 70/ a bushel ? 

5. A corn crib is 20 ft. long, 5 ft. wide, and 10 ft. high. How 
many bushels of corn in the ear will it hold? 

6. A certain corn crib flared at the sides is 18 ft. long, 10 ft 

high, 8 ft. wide at the bottom and 12 ft. wide at the top. How 

many bushels of corn in the ear will it hold ? 

<Swgrgres^ion.— The average width is half the sum of the top and bottom 
widths. (Art. 495). 

515. To find the Capacity of Cisterns. 

516. The Capacity of Cisterns, Tanks, etc., is usually esti- 
mated by the gallon or barrel. 

517. The Standard Liquid Gallon of the United States con- 
tains 231 cubic inches. 

In measuring the capacity of cisterns, tanks, etc., 31i gallons are consid- 
ered a barrel and 63 gallons a hogshead. 

Rule. — Divide the contents in cubic inches by 231^ a/nd the q^o- 
^ten^ will be the numher of qallon&. 
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The gallon dry measure, contains 268.8 cubic inches. It is commonly 
lUed a half -peck. 

EXAMPLES. 

• 

518. 1. How many gallons of water will a tank 4 ft. long, 3 ft. 
ride, and 2 ft. high hold ? 

2. A tank 6 ft. long, 3i ft. wide, and 2 ft. high will hold how 
lany gallons ? 

3. How many barrels of water will fill a tank 10 ft. long, 4 ft 
dde, and 5 ft. high ? 

4. How many barrels of water will fill a cistern that is 5 ft. 
quare and 13 ft. deep ? 

5. How many barrels of water will fill a circular cistern 8 ft. in 
iiameter and 13 ft. deep ? 

6. I wish to dig a circular cistern 8 ft. in diameter that will hold 
rhen filled 200 hogsheads of water. How deep must it be dug ? 

Y. A retangular cistern is 4 meters long, 2i meters wide, and 2 
Qeters deep. What is its capacity in hectoliters? 

8. A tank is 2J meters long, 5 decimeters wide, and 60 centi- 
neters deep. How many liters of water will it contain ? 

9. A tank is 7.5 meters long, 3.8 meters wide, and 2.5 meters 
ieep. How many hours will it take a pipe to fill the tank if 140 
iters of water flow into the tank per minute? 

GAUGING. 

519. Gaugfingf is the process of finding the capacity of casks 
ind other vessels. 

1. Barrels and casks differ from cylinders in bulging more or 
ess in the middle. By first finding the mean diameter of a vessel, 
ts capacity can be found like that of a cylinder. 

2. The mean diameter of a barrel or cask is found by adding to 
he head diameter f , or, if the staves are only slightly curved, f , 
>f the difference between the head and bung diameters. 

520. To find the Capacity. of a Barrel or Cask in Gallons. 

The contents of a cylinder = D« X .7854 X length (Art. 483). Since a 
[quid gallon contains 231 cu. in., the contents of a vessel in gallons «* 
cnean D« X • 7854 X length) -v- 231. But, . 7854 -r- 231 = . 0034. Hence, 

Rule. — Mvltijply the sqxia/re of the mean dirnneter in inches hy 
he length in inches^ and this product hy ,003 J^,. 

If a cask is only partly full, stand it on eod, find the mean diameter of the 
>art filled. Multiply its square by the height ot th^e\\c^\i\^^«AA>i5aaX»^"«'<^ 
tuct by .003^ 
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EXAMPLES. 

1. How many gallons in a barrel whose head diameter is 20 in., 
bung diameter 26 in., and length 34 in. ? 

2. How many gallons in a cask 20 in. long, and whose diameters 
are 12 and 17 inches, respectively? 

3. What is the capacity in gallons of a barrel of slight curva- 
ture 30 in. long, the head diameter 19 in., and the bung diameter 
21 in. ? 

RULES FOR APPROXIMATE MEASUREMENTS. 

521. 1. To find the contents of a bin in stricken bushels. 
Rule. — Multiply tJie cubic feet hy .8. 

2. To find the contents of a bin in heaped bushels. Rule.— 
Multiply the cvMc feet hy . 64. 

3. To find the capacity of tanks, cisterns, etc., in gallons. 
Rule. — Multiply the cubic feet by 7i. « 

4. To find the capacity of tanks, cisterns, etc., in barrels of 31 
gallons. Rule. — Di/vide the cubic feet hy 4J^. 

5. To find the nimiber of perches of masonry in a wall, of 
cu. ft. to the perch. Rule. — Multiply the cvhio feet hy .0404. 

6. To find the number of perches of masonry in a waU, i 
16i cu. ft. to the perch. Rule. — Multiply the cvihicfeet hy .060 

7. To find the weight of ice in pounds. Rule. — Multiply t 
cyjtbicfeet hy 58^. 

8. To find the weight of pure water in pounds. Rule. — Mtf-^- 
tiply the cubic feet by 62^. 

9. To find the weight of Lehigh white ash coal, egg size, in 
tons. Rule. — Divide the cubic feet by 34^. 

10. To find the weight of Schuylkill white ash stove coal in ton 
Rule. — Divide the cubic feet by 35. 

11. To find the weight of gray, pink, or red ash stove coal in 
tons. Rule. — Divide the cubic feet by 36. 

12. To find the weight of hay in a loa»d or shed loft, unpressed, 
in tons. Rule. — Divide the cubic feet by 640. 

13. To find the weight of hay in a common hay bam, or a low 
stack in tons. Rule. — Divide the cubic feet by 406. 

14. To find the weight of timothy hay in mow bases, compressed 
witli ^rain, and in butts of large stacks, in tons. Rule. — ^2?t«»«A 

^A^ cuiicj*eet hy 324. 
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EXAMPLES. 

522. 1. A certain bin is 6i ft. long, 3i ft. wide, and 6 ft. high. 
About how many bushels of grain will it hold? 

2. A potato bin is 15 ft. long, 4 ft. wide, and 4^ ft. high. How 
many bushels will it contain? 

3. A water tank is 8 feet long, 3i ft. wide, and 2i ft. high. 
How many gallons will it hold? 

4. A cylindrical cistern is 6 ft. in diameter and 12 ft. deep. 
How many barrels of 31i gallons will it hold? 

6. How many perches (241 cu. ft.) of stone, laid dry, will build 
a wall 120 ft. long, 2 ft. wide, and 4 ft. high? 

6. How many perches (16i cu. ft.) of stone in a wall 100 ft. 
^ong, 18 in. thick, and 8 ft. high? 

'?. The inside dimensions of an ice-house are 30 ft. long, 20 ft. 
^icie, and 14 ft. high. How many tons of ice will it hold, allowing 
25O0 cu. ft. for preserving material? 

5. A tank is 8 ft. square at the base and 10 ft. high. What 
weight does the bottom support when the tank is full of water ? 

S. A wagon bed Hi ft. long, Si ft. wide, and 3 ft. deep, is 
fill^^ with Lehigh coal. Find the weight of the coal in tons. 

lO. A coal house 14 ft. long, and 6 ft. wide, is filled, to a depth 
of 4 ft. 6 in. with Schuylkill stove coal. How many tons does it 
coiitain ? 

H. A coal bin 10 ft. long, 7i ft. wide, and 8 ft. high is filled 
^th red ash coal. How many tons are in it ? 

12. A shed loft 25 ft. long, 18 ft. wide, and averaging 7 ft high 
is filled with hay. What is the weight in tons ? 

13. A hay barn 40 ft. long, 30 ft. wide, and 15 ft. high, is two- 
tiiirds full of hay. How many tons of hay are in it ? 

14. A mow base 36 ft. long, 25 ft. wide, and 8 ft. high is full of 
compressed timothy hay. What is the value of the hay at $11.50 
a ton? 

15. Mr. Leidig sold a mow of hay 28 ft. long, 16 ft. wide, and 
loft, high, at $10.25 a ton of 405 cu. ft. How much did he re- 
t)eive for it? 

16. How many tons of compressed timothy hay in a mow 30 ft. 
loug, 20 ft. wide, and 14 ft. high i 
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528. Percentagre is the process of computing by hundre* 

524. The term Per Cent, comes from the Latin words jp 
tum^ meaning hy or oh the hundred. 

Thiis, 5 per cent, of any quantity means 5 of every hundred of th< 
tity. 

525. The Sign % is used in business to stand for the woi 
cent. The per cent, may also be indicated by a common fi 
or a decimal. 

Thus, 5% =^^ = .05. 

526. The principal Quantities considered in percentage i 

Base^ the Mate^ and the Pefrcentage. 

The Atnxmni is the sum of the base and percentage. The Differevu 
base less the percentage. 

527. The Base is the number on which the percentage i 
puted. 

628. The Rate is the number of hundredths of the base t 

529. The Percentage is the result obtained by multiplyi: 
base by the rate. 

In the statement, 5% of 400 is 20, 400 is the &a^, 5 per cent. (.0^ 
rate^ and 20 is the percerdage. 

In all computations where a decimal rate is used, great care 8h< 
taken to express all decimal terms with exactness. 

EXPRESSIONS OF THE RATE. 

530. The Rate may be expressed as a decimal or as a cc 
fraction. 

Thus, 4% = .04 = ,u = h ; 10% = .10 = tJ^ = iV ; 16f % =' .161 

= 8Viy = i-.i%--00J = rSo =*X TiiF=*»^5 or. .OOi-.OOTS-T 
^, ; 126 f, =- 1 2f . 
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531. Express decimally and as common fractions in their lowest 
Brms. 



1. 8%. 


11. 6|%. 


21. 100%. 


31. 


i%. 


2. 9%. 


12. 7i%. 


22. 115%. 


32. 


i%. 


3. 12%. 


13. 12^%. 


23. 120%. 


33. 


1%. 


4. 25%. 


14. 13i%. 


24. 145%. 


34. 


1%. 


5. 48%. 


15. 22^%. 


25. 150%. 


35. 


A%. 


6. 49%. 


16. 24J%. 


26. 185%. 


36. 


i^%. 


7. 50%. 


17. 33i%. 


27. 137i%. 


37. 


li%- 


8. 62%. 


18. 37^%. 


28. 262|%. 


38. 


Jf%- 


9. 85%. 


19. 62i%. 


29. 312^%. 


39. 


me- 


10. 90%. 


20. 83^%. 


30. 416|%. 


40. 


mo- 



532. To read an extended decimal as a per cent. , call the first 
two places per cent., and the added places, a fractional part of one 
per cent. 

Thus, .0525 read 5«Qd one-fourth per cent.; .16375 read 16 and three- 
eighths per cent. ; i25371, read 25 and three hundred seventy-one thous- 
andths per cent. Strictly considered, a decimal can be called a rate per 
cent, only when expressed in hundredths; for per cent, means &yt^ hundred. 
Thus, .07, .25. .03|, .10^, are each a rate per cent. 

583. A common fraction may be expressed as a per cent, by re- 
ducing it to hmidredths. 

Thus, i = ^ = .50 = 50% ; A = 1^ = .10 = 10%. 

1. Express | as a per cent. : 

6) 5. Explanation.— f equals J of 5. Hence dividing 

.831 or 834%. 5 by 6 to two decimal places, we have | = .83 J, or 



83}%. 

Express as a per cent. : 

2. i 5. \. 8. A. 



11. » 



3. |. 

4. i 



6. 



f 



9. 10 



7. 2 



TT- 



10. « 



6 



TIT' 

6 
IT- 



1Q 19 



12. 



14. 
15. 
16. 



TTHT' 
2 

nnr- 

6 



684. When the rate per cent, is an aliquot or other small com- 
mon fractional part of 100, it will often be more convenient to use 
this form than the decimal. The f oUowinor table of aliquot per 
cents., with their fractional equivalents, is therefox^ ^NOt^Jo^ Okt'* 
carefnl study and, perhaps, of memorizing ; 



Table. 



100 - «V 


16i% -J-. 


60% 


s 


200 ,V 


20% - i. 


62i% 


f 


3i% — TfV- 


25% — i. 


66i% 


f 


5% is- 


30% iV 


70% 


= A- 


6\% - iV 


33i% i. 


75% 


-f 


8i% - tV- 


37i% - |. 


8a% 


= f 


10% tV- 


40% — f 


87J% 


-f 


L2i% = i- 


60% — i. 


90% 


-.V 



CASES AND FORMULAS. 

535. The principal quantities considered in percentage are th -® 
Base, Rate, and Percentage. These quantities are so related tha— -^ 
any two of them being given, the others may be found. Thesuh^^^^* 
ject of percentage may therefore be treated under three cases : 

1. Given the base and rate, to find the percentage. 

2. Given the percentage and rate, to find the base. 

3. Given the base and percentage, to find the rate. 

The method of finding the unknown quantity may be represent" -'^ 
ed by the following 

FORMULAS. 

J j^ p ExPLANATiON.—Let B represent the base, r tl«=^® 

^ ^ the rate, and F the percentage. It will be seen th^^^* 

II. Ji = -^ formula I. is derived from the definition of perceo — ^^ 

,yy ^ age, Art. 523. Diyidiog both members of the equi 

^^' ^ "" ^ tion, ^ X r = P. by r, we obtain formula IL ; - 



dividing the same equation by B, we obtain formula IIL 

1. When the amount (A) is given or required, the r in the appropriate fo^ '^' 
mula becomes 1 + ^ » and when the difference (D) is given or required r shoiB^ ^^ 
be changed to 1 — r. Thus, i^X (1 + ^) = -4,andJ?X (1 — r)=D. Inther^e 
formulas the 1 always represents 100 % . Formula II. thus modified bec<Hn^?4» 

B = ^ , ; and B = -, ; and formula III. becomes 1 + r = -g- aod 1 ^ 

__ _ . But these, as is seen, are only modifications of the three prinoij^ 

formulas 

2. The applications of percentage are so extensive and enter so largely ^ 

'"1 /vilculations that the sludent should be satisfied with nothinf 

-*'**»v of its priucipVea. 
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CASE I. 
16. Given the Base and the Rate, to And the Percentage. 

ORAL EXERCISES. 
What is 20% of 40? 

lution: 20% oi 40 is i^, or i, of 40, which is 8. 

Whatisl2i% of 72 buj 
lutiom : 12 J % of 72 bu. is ^f or J of 72 bu., which is 9 bu. 

16 example may be solved more briefly thus : 12}% equals |. \ of 72 
s 9 bu. 

'^ hat is 

3. 10% of 50 yd. ? 17. 12^% of $96? ^ "^ 

4. 25% of 40 ft).? 18. 16f % of 64 bu.? 
6. 30% of 60 oz. ? 19. 65% of 40 yd. ? 

6. 40% of 25 ft. ? 20. 33i% of 120 ft). ? 

7. 50% of 80 men? 21. 40% of 75 acres? 

8. 60% of 55 rd. ? 22. 37^% of 64 pears? 

9. 75% of 100 cows? 23. 62^% of 32 sheep? 
10. 80% of 70 gal. ? 24. 87^% of 56 tons? 
IL 90% of 50 qt. ? 25. 8^% of $120? 

12. 35% of 40 bu.? 26. 6^% of 80ft). ? 

13. 45% of 60 mi. ? 27. 5% of $180? 

14. 55% of $20? 28. 3^% of $210? 

15. 70% of 80 days? 29. 2^% of $160? 

16. 15% of 60 tons? 30. If % of $480? 

EXAMPLES, 

. What is 8% of $524? 

524 

.08 Explanation.— 8% of $524 is .08 times $524, which is $41.92 

.92 

. Whatis62i% of $9.68? 

• $9 68 = $6 05 Explanation.— 62i% = f, and f of $9.68 is 



^ULE. — Multijply the hose hy the rate. 
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Formula.—^ X r = P. 

The amount equals the base plvs the percentage ; the -difference equals th 
base miwus the percentage. 

Find: 

3. 16% of $14.50. 7. 43% of $36.30. 

4. 28% of $73.40. 8. 71% of $160.70. 

5. 32% of $650. 9. 106% of $120.50. 

6. 7i% of $320. 10. 4f % of $318.20. 

.11. A man's income is $1800 a year. He pays 13% of it fo 
house rent. How much rent does he pay? 

12. Mr. M. had 480 acres of land and sold 26f % of it Ho 
many acres did he sell? 

13. A man owned 460 acres of land. He sold to one neighb 
25% of his land and 20% to another. How many acres did 
sell} 

14. A man had 1260 cattle and bought 30% more. How man. 
had he then? 

SuggestmL—B X (1 + r) = A Hence, 1260 X 1-30 = Amount Or, s*. 
note. 

15. A merchant having $4000 invested in goods, bought 15 
more. What was the entire amount invested ? 

16. A store was sold for $3500, of which 24% was paid in 
How much remained unpaid? 

Suggestion.— B X (1 — ^) = i>- Hence, $3500 X .76 — Difference, 
see note. 

17. A farmer having 540 bushels of wheat, sold 33 J % of it 
How many bushels remained? 

18. From a bill of goods amounting to $29.50, 5% was deducted 
for cash. What was the sum paid? • 

19. A dealer having 2400 bushels of wheat, sold 12i % of it to f /; 
one man and 62^% to another. How many bushels remained? 

20. A man deposited $12500 in bank, and afterwards drew out 
1% of it to pay for a horse. How much did the horse cost him! 

21. A house was bought for $1800. The buyer paid 20% in 
cash, 25% of the remainder was paid a month later, and at another 
time 33^% of what still remained was paid. How much did be 

atill owei 






\ 



EXAMPLES. 2U 

CASE n. 
587. Given the Percentage and the Rate, to find the Base. 

ORAL EXERCISES. 

1. 30 is 20% of what number? 

Solution.— li 80 is 20%, or i, of some number, (, or that number, is 5 
times 30, or 150. 

2. 18 is 40% of what number? 

Solyiion, — ^If 18 is 40fi , or |, of some number, ^ of that numberis ^ of 18. 
or 9, and f , or that number, is 5 times 9, or 45. 

Find the number of which: 



3. 


50 is 25%. 


9. 


7 is 1%. 


15. 


fis 10%. 


4. 


37 is 10%. 


10. 


12i8l6f%. 


16. 


i-is 6i%. 


6. 


14 is 20%. 


11. 


27is37i%. 


17. 


2|is 25%. 


6. 


15 is 30%. 


12. 


35 is 12^%. 


18. 


4|i8 20%. 


t. 


24 is 60%. 


13. 


60 is 60%. 


19. 


i|is 70%. 


8. 


13 is 5%. 


14. 


40 is 66|%. 


20. 


12^ is 12J%. 



EXAMPLES. 

1. 132.68 is 43% of what sum.^ 

-4:3) $32.68 ($76 

3Q j[ Explanation.— If $32.68 is 43% of the sum, then .43 

Qp.Q times that sum is $32.68. Hence, the sum is $32.68 -5- 

258 •'''^^*''- 

8. $220 is 68i% of what sum? 

68i % = ^§* = |iA = 44 Explanation.— 63f% equals iJ. 

100 *^ "* If iJ of the sum is $220, that sum is 

l220 -4- H = ^220 X if = $320. H of $220, or $320. 
fiuiiE. — Dwide the percentage hy the rate. 

FOBMUUI. — B = — -. 

T 

Divide the amount by 1 phis the rate ; the difference by 1 minus the rate. 

Find tbe sum of which : 

3. $3.46 is 23%. 7. $10.50 is f %. 

4. $4.76 is 17%. 8. $12.30 is 1%. 
6. $5.40 is 6i%. 9. $2L20 is 2.5%. 
6. $7.35 is 49%. 10. |a«^0 \^ \\^«lo. 
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11. Mr. A. spent 12i% of his money for a horse which cost 
him $140. What was his money? 

12. A man bought a house for $2800, which was 35% of his 
capital. What was his capital? 

13. A teacher spent 38% of his salary and saved $744. What 
was his salary? 

Suggestion, — B = =— -— . See Note 1, Art. 635, or above note 

14. Mr. James spent 40% of his fortune and had $3500 left 
What was his fortune? 

15. A bankrupt whose assets were $8750, paid 62i% of Iiifl lia- 
bilities. What were his liabilities? 

16. A man invested 12^% of his money in horses and cattle, 
62i% in a farm, and had $4500 left How much money had he 
before his investments? 

17. A farm was sold for $5832, which was 8% more than it cost 
What was the cost? 

Suggestion, — B = ^ . See Note 1, Art. 635, or above note. 

18. A merchant paid $3465 for a store, which was 15% more 
than he paid for his house. How much did he pay for his house? 

19. A cargo of wheat was so damaged that it was sold for $7700, 
which was 23% less than its original value. What was its value 
before it was damaged? 

20. A merchant spent 25% of his income for clerk hire, 35 ?t 
for his family, 81% for insurance, rent, etc., 10% for benevolence, 
and saved $1700. What was his income? 

21. A man drew 66^% of his money from the bank, and paid 
871% of it for a farm costing $5600. How much money had he 
remaining in bank? 

CASE m. 
588. Given the Base and the Percentage, to find the Rate. 

ORAL EXERCISES. 

1. 20 is what per cent, of 80 ? 

Solution.— 20 is i of 80. Hence, 20 is i of 100%, or 25% of 80. 

2. What per cent of 40 yd. are 16 yd ? 

SohUiim. — 16 yards are JJ, or |, of 40 yards. Hence, 16 yards are | of 
200^, or 40^ of 40 yards. 
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What per cent, of 

3. 25 is 5? 9. 50 is 20? 15. UO is $24? 

4. 30 is 3? 10. 60 is 15? 16. 48 gal. is 16 gal. ? 

5. 40 is 8? 11. 72 is 18? 17. 56 lb. is 42 lb. ? 

6. 24 is 6? 12. 80 is 60? 18. 72 bu. is 56 bu. ? 

7. 27 is 9? 13. 84 is 49? 19. 120 ft. is 90 ft. ? 

8. 36 is 6? 14. 96 is 64? 20. 150 rd. is 270 rd. ? 

EXAMPLES. 

1. What per cent, of 235 bu. is 150 bu. ? 

235) 150.00 (.63|^=63|f% Explanation.— 236 bu. multiplied by 

1410 some rate equals 150 bu. Hence, that rate 

— 9QQ is 150 divided by 235, which is .63tf , or 

705 ^3if%, 

195^39 
235 ""47 

2. What per cent, of 75i acres are 18| acres? 

ISf 113 1 ^^^ Explanation.— Multiplying both terms of the 



,1 — ^^2 4 — ^^ '^ fractional form by 6, the least common multiple of 

the fractions, we secure a common fraction or whole 



numbers for the base and the percentage. 

BuLE. — Divide the percentage hy ths iase. 

p 

Form/ula. — r = -^« 

What per cent, of 

3. $960 are $240? 7. $24.08 are $13.76? 

4. 375 rd. are 250 rd. ? 8. $343* are $172i? 

5. 780 gal. are 560 gal. ? 9. 360 A. ? are 137iA. ? 

6. 832 bu. are 260 bu. ? 10. Sl^ ft. are 163| ft. ? 

11. A certain man's income was $1800 a year and his expenses 
were $1200. What per cent, of his income were his expenses? 

12. If I receive only $58.50 from a debtor who owes me $90, 
what per cent, do I lose on the debt? 

13. Mr. Jones and Mr. Smith engaged in partnership. Mr. 
Jones invested $2460 and Mr. Smith $2740. What per cent, of the 
capital of the firm did each invest? 

14. If a miller takes 3^ quarts of every bushel he grinds for 
toll, what per cent, does he take for toll ? 

15. A man having deposited in bank $3606, afterward drew out 
$450.75. What per cent, of the sum deyo^it^d dVAVjL^^N^SSa&x.'w^X 
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16. A teacher's salary was $3200 a year and his expenses were 
$2720. What per cent, of his salary was he able to save? 

17. Mr. G. raised 1600 bushels of wheat. He sold at one time 
480 bushels, and 270 bushels at another. What per cent, was still 
unsold? 

18. A man began business with a capital of 14575. At the end 
of the first year his capital was $6405. What was the per cent, of 

increase? 

A 
Suggestions—I + r =--g' Art. 635, note L Or, get the percentage and 

apply the general formula. 

19. A grocer having 1600 pounds of sugar, sold i of it in a 
week and i of what remained the week following. What per cent, 
of the whole quantity remained? 

20. A farm that cost $7500 was rented for $500. What per 
cent, did the owner realize on his investment? 

21. A bankrupt had liabilities to the amount of $10800, and his 
assets were only $6804. What per cent, of his indebtedness could 
he pay? 

REVIEW OF THE PRINCIPLES OF PERCENTAGE. 

589. The Principles of Percentage are so extensively involved. 
in commercial calculations, that a thorough mastery on the part oP" 
the student is necessary. To this end, the principles are here em— 
bodied in both rules and formulas. 

540. Rules. 

1. Given the base and the rate, to find the Percentage. Rule.- 

Multiply the iase hy the rate. 

2. Given the percentage and the rate, to find the Base. Rule.- 
Dwide the percentage hy the rate, 

8. Given the base and the percentage, to find the Ra/te, Rule.* 
Dwide the percentage hy the hase, 

4. Given the base and the rate, to find the Amount. Rule. — 
1. Multiply the hase hy the rate^ and add the hase. Or, 2. Mvlti' 
ply the hase hy 1 plus the rate. 

5. Given the base and the rate, to find the Difference. Rule.— 
1. Multiply the hase hy the rate^ and svhtract from the hase. Or, 

B, J/ulttply the hase hy 1 minm the rate g ^ 
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6. Given the amount and the rate, to find the Base. Kule. — 
Di/vide the amount hy 1 plus the rate. 

7. Given the difference and the rate, to find the Base. Rule. — 
Dvoide the difference iy 1 minus the rate. 

8. Given the amount and the base, to find the Anumnt Per 
Cent. RuiiE. — JDi/oide the a/mou/nt iy the base. 

9. Given the difference and the base, to find the Difference Per 
Oent. Rule. — Dvvide the difference hy the base. 

541. Formulas. . 

l.BXr = P. 4.. A = Bx{l+r). 7. B = ^ 



\—r 



2. B =— . 5. i? = ^X (1— r). 8. l+r = 4- 

r JS 

'PA n 

8. r =^ 6. ^ = -^ 9. 1— r = ^.. 

B 1 + ^ B 

L It will be leen that each formula is a concise expression of the rule 
oorrespondingf in number. 

2. If the student has thoroughly mastered the definitions under percent 
<kg^e and the first three formulas so as to comprehend the relations whicl: 
tli^ese quantities sustain with one another, he will have no difficulty in ap 
Pljing the principles, 

REVIEW. 

542. 1. A man bought a house for $1900, which is 25% of whal 
"vvas paid for a farm. How much was paid for both ? 

2. Mr. M. had $4500 in bank, and drew out 35% of it. Hot« 
nauch had he remaining in bank? 

3. In an army of 15000 men, 4000 were killed and 5000 were 
'bounded. What per cent, of the army were unhurt? 

4. A merchant having $8750 to invest, bought an interest in i 
fcnndry for which he paid $4000. He invested 40% of the re 
^ainder in grain, and with what was left he bought a lot. Whai 
,did he pay for the lot ? 

6. After a clerk's salary had been increased 12%, he receivec 
11680. How much did he receive before the increase ? 

6. In order to pay a note of $450, 1 drew from bank 37^% o: 
my deposit. How much had I left in bavik'i 
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7. A man owning f of a vessel, sold 35% of his share for $5600. 
At that rate, what was the value of the vessel? 

8. A horse was sold for 1212.80, which was 12% more than he 
cost What was the cost ? 

9. A, B, and C were partners. A furnished 33% of the capital, 
B 37i%, and C 12450. What was the capital of the firm? 

10. A druggist having 37 lb. 8 oz. of a mixture, sold 7 lb. 8 oz. 
of it. What per cent, did he sell? 

11. A man having an income of $5000, spends 20% of it for 
house rent, 60% of the remainder for general expenses, and |600 
for benevolences. What per cent, of his income does he save? 

12. A merchant deposited 80% of |^ of his money in bank, and 
then had $2345 on hand. What was the amount of his money? 

13. D. C. Lix & Co. charged me $12.25 for collecting an ac- 
count of $350. What rate was charged ? 

14. A section of Western land was bought at $10.50 an acre^ 
and sold at an advance of 30%. How much was received for the 
section? 

15. Mr. H. paid 42^% of his debts, and still owed $4725. What 
was the sum paid? 

16. A gentleman paid $190 for a horse, which was 24% less thaa 
he paid for a carriage. How much did he pay for both? 

17. A farmer raised 216 bushels of wheat on a field of 12 acres. 
If he had sown 1 bu. 3 pk. to the acre, what was the per cent of 
yield? 

18. In settling an estate, an executor found that 12^^% of it was 
invested in telephone stock, 16^% in bank stock, 25% in a manu' 
facturing industry, $10000 in real estate, and $1830 in personal 
property. There was also $410 in cash. What was the total 
value of the estate ? 

19. Mr. Burr having $1800 in bank, drew out at one time 15% 
of it, and soon after 30% of the remainder. Having realized 35% 
on what he had withdrawn from bank, he deposited it. How much 
did he then have in bank? 

20. Three railroad companies carried 12500 pounds of "through 
freight" a distance of 500 miles. The total charge was 60^ per 
100 pounds. The distance over the first line was 125 miles, and 
over the second, 175 miles. What per cent, of the total charge, 

and how much money ^ should each company have received? 
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APPLICATIONS OF PERCENTAGE. 

543. The Applications of Percentagfe to business transactions 
aie extensive. This is due to the convenience of computing by 
hundredths, and to the fact that our money system reckons a 
hundred cents to the dollar. 

These applications are of two classes : those in which the element 
of time is not considered, and those involving time. To the former 
belong Profit and Loss, Trade Discount, Commission, etc. To 
the latter class belong Simple Interest, True Discount, Bank Dis- 
count, etc. 

In the applications of percentage the student will find little difficulty if 
he has thoroughly mastered the three cases of percentage. Care should be 
^ken to see clearly the hose upon which the percentage is reckoned. 

PROFIT AND LOSS. 

544. Profit and Loss treats of the method of reckoning gains 
^^ losses in business transactions. 

545. The Gross Cost of anything is its first cost, increased by 
*ll expenses incident to its purchase and holding to date of sale. 

546. The Net Selling^ Price of anything is its gross selling 
pJ'ice, decreased by all charges incident to its sale. 

When the net selling price is greater than the gross cost, the 
Excess is a Profit or Oain ; and when less than gross cost, the def- 
icit is a Lo88. 

547. The Quantities should be considered as follows : 

1. The Cost, as the hase. 

2. The Per Cent, of gain or loss, as the rate, 

3. The Gain or Loss, as the percentage, 

4. The Selling Price, if at a gain, as the amvount ; if at a loss, 
^ the difference* 

648. Principle. — The gain or loss is reckoned on the cost- 

ORAL EXERCISES. 

549. James bought a book for 40 cents and sold it at a profit of 
20% . What was the gain ? 

Solution.— A profit of 20% is ^% or |, of the cost, ^ of 40 cents is 8 cents 

2. A man bought a watch for $24, and sold it at an advance of 
S5 % What was the gain ? 
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3. A colt was bought for $60, and sold at 10% less than cost 
What was the loss? 

4. How much is lost in selling a $160 organ for 12^% less than 
cost? 

5. Mr. L. bought a coach for $320, and sold it at a gain of 30%. 
What was his profit? 

6. A merchant bought an article for $3.60, and sold it at a profit 
of 20%. What was the selling price? 

7. By selling a coat for $2 more than it cost 20% was gained 

What was the cost of the coat? 

SolvMon, — At 20% gain, ^, or |, of the cost is the gain, which 18(2. {, 
or the cost, is 5 times $2, or $10. 

8. A grocer lost 10% by selling butter at 2^ per lb. less than 
cost. What was the cost? 

9. A profit of 8^ per lb. was made by selling tea at 16J% ad 
vance. What did it cost? 

10. I cleared $12 by selling a watch at a gain of 24%. What 
was the cost? 

11. A second hand buggy was sold for $35 less than cost U 
the loss was 28%, what was the cost? 

12. Mr. Dunmire sold his watch for $70, which was a gain of 

40 % . What was the cost ? 

Solution.^ At 40% gain, ^%, or J, of the cost is the gain, which added to 
I, the cost, is i of the cost, which equals tbe selling price, or $70. } of the 
cost is I of $70, or $10, and |, or the cost, is 5 times $10, or $50, 

13. A cow was sold for $65, which was a gain of 25%. What 
was the cost? 

14. A suit of clothes was sold for $21, at a gain of 16f %. What 
was the cost? 

15. What was the cost of a wagon sold for $26, at a loss of 

35%? 

16. Mr. B. sold his team for $166, and lost 17%. What was 
the cost? 

17. A house was sold for $2600, which was at a gain of 160^. 
Find the cost. 

18. A boat was sold for $132, which was at a loss of 46%. How 
should it have been sold to gam 45% 1 
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19. Mr. K. received 16 % less than cost by selling his horse for 
*153. What was the loss ? 

Solution.—- At 15% loss, ^, or ^, of the cost is the loss. }f, the cost, 
minus A, of the cost, or ^ of the cost equals the selling price, or $153. ^ 
of the cost is tV of $153, or $9, and ^, or the loss, is 3 times $9, or $27. 

20. A wagon was sold for $70, at 10% less than cost. What 
was the loss! 

21. A sewing machine was sold for $59, at a profit of 18%. 
What was the gain 1 

22. Mr. HiU received $165 for a binder by selling it at an ad- 
vance of 32%. What was his profit? 

23. A man sold two lots for $120 each. He gained 20% on the 
one, and lost 20% on the other. What was his gain or loss? 

24. A cow that cost $30, was sold at a profit of $6. What was 
the gain per cent. ? 

Solution, — A gain of $6 on $30, is a gain of ^, or ^, of the cost. Hence, 
the gain is i of 100%, or 20%. 

25. An organ was bought for $60, and sold at a profit of $15. 
What was the gain per cent. ? 

26. A book which cost $4, was pold at a profit of 80^. Find the 
gain per cent. 

27. A coat was bought for $24 and sold for $30. What was the 
gain per cent. ? 

28. A coat was bought for $30 and sold for $24. What was the 
per cent. ? 

29. A dealer sold a horse for $125, and cleared \ of this money. 
Had he sold the horse for $30 less, what would he have lost per 
cent ? 

EXAMPLES. 

660. 1. Goods were bought for $4165, and sold at a profit of 
^%. What was the gain ? 

11165 Explanation.— The gain was 26% of the cost, or .26 times 
.26 $4166, which is $1082.90. 

24990 
_re30_ r 

$1082.90 

3. What is the gain on goods which cost $19.25. and are sold at 
18% profit? 
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3. A farm was bought for $4675, and sold at a gain of H%. 
What was the profit? 

4. A merchant paid $387.40 for a lot of choice goods which he 
sold at a profit of 37%. How much did he receive for the goods. 

5. Mr. A. bought a lot of goods for $2760. Owing to danuige 
by fire, he was obliged to sell at a loss of 18f%. What was the 
loss? 

6. A man owned real estate for which he paid $7400 ; but at a 
forced sale was obliged to sell at a loss of 23%. How much did 
the farm bring? 

7. A dealer buys coal for $3.60 a ton, and sells it at 25% ad- 
vance. What does he charge a ton? 

8. A grocer bought 360 lb. of coffee at 16^ a pound, and sold it 
at a gain of 12^%. How much did he sell it for per pound? 

9. A dealer bought 4760 bu. of grain at 65^ per bu., and sold it 
at a gain of 4^%. How much did he get for all of the grain? 

10. A merchant gained $22.40 by selling a lot of goods at'i 
profit of 16%. What was the cost of the goods? 

.16) $22.40 ($140. EXPLANATON.— SiDce $22.40 is 16% of the oort, 

16 then .16 times the cost is |22.4a Hence, the ooetif 

64 $22.40 -H .16 or $140. 
64 


Or, Solviian: 

16% of the cost = $22.40. 
. • . 1% of the cost = T^^ of $22.40 = $1.40. 
100% of the cost = 100 times $1.40 = $140. 

The former method preferred, because shorter. 

11. What was the cost of goods which were sold at a gain of 
$79.80, if the rate of profit was 14% ? 

12. Find the cost of goods which were sold at a loss of $27.50, 
if the rate of loss was 40%. 

13. A man lost 18i% of his money dealing in stocks and 5i% 
by neglecting his biisiness. His total loss was $1800. How much 
money had he left? 

14. Mr. Mine sold some cloth at 30% advance, and had a profit 
of $1. 05 on each yard. What did it cost per yard ? 
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15. A merchant had some goods marked 40^. He dropped 10 % 
from the marked price, and still had a profit of 20%. What did 
they cost him? 

16. A manufacturer's capital produced an income of $3160 a 
year at a gain of 17^%. What would have been his income at 
20%? 

17. Mr. G. bought some goods at $1.20 a yard, and sold them at 
$1.56 a yard. What was the gain per cent. ? 

$1.56 — $1.20 = f .36, gain, Explanation.— The gain, $.36, is the 
$.36 -^ $1.20 = .30, or 30%. percentage and the cost, $1.20, is the 

base. 

18. A house was bought for $2170 and sold for $125.20 more 
than it cost. What was the gain per cent. ? 

19. A lot which cost $230, was sold for $31.29 more than it cost. 
What was the gain per cent. ? 

20. A man sold a store for $3600, which cost him $4000. What 
was the loss per cent. ? 

21. Mr. L. sold a store which cost him $5280 at a gain of i of 
the cost. What was the gain per cent. ? 

22. Mr. B., who had sold the store mentioned in ex. 21, to Mr. 
L, lost ^ of the selling price. What was the per cent, of loss to 
Mr.B.? 

23. I have goods which cost 75^ a yard. How must they be 
niarked to allow 12^ per cent, for bad debts and still gain 40% on 

the cost? 

24. If apples cost 50^ a bushel, at what price must they be sold 
to gain 20%, after making an allowance for 16f % decay, and 25% 
had debts in selling? 

25. Mr. M. lost 15% by selling his house for $450 less than it 
cost. How much would he have received for it if he had gained 
15%? 

26. A man sold a farm at $86.25 per acre, which was 15% more 
than he paid for it How much did he pay per acre? 

27. A lady sold a house for $4575, which was 3^% less than she 
paid for it What was the cost? 

28. A furrier sold a set of sable furs at 16% less than cost and 
lost $25.60. How much did he get for them? 

29. Mr. Hale paid $2.80 for a certain article. How much must 
be receive for it to gain 20% 1 
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30. If Mr. Hale fi^ained 20% by selling a hat for $4.50, what was 
the cost? 

31. What per cent, would a man gain by selling a city lot foi 
12250, which cost $2000? 

32. A real estate man bought land for $2480, and sold it at a 
gain of 18f % . The buyer sold it at a loss of 20 % . What did the 
latter receive for it? 

33. Mr. T. sold his house for $2640. If his loss equals \ of the 
selling price, what was the per cent, of loss? 

34. I bought two farms for $15714, paying 25% more for one 
than for the other. I sold the cheaper farm at 10% profit, and 
the higher priced at 8i%. How much was my total gain? 

85. A merchant bought 5 lots of Royal prints averaging 60 yd. 
in a lot, marked 10^, at a discount of 10, 12^, 16, 20, and 25% re- 
spectively, and sold them all at 10% below marked price. What 
was his net profit? 

36. A drover bought 60 cattle at an average cost of $27. Kve 
of the number were killed by accident. How must he sell the 
remainder per head to gain 15% on the investment, the expense^ 
being $117 ? 

37. A lot of silks were bought by a merchant for 60^ per yard. 
How must the goods be marked that he may throw oflf 20% froiB 
the marking price and still make a profit of 20% ? 

38. Mr. E. was offered $2420 for his house, but refused to seHi 
as he would lose thereby 8i%. Later he sold the house for $2970* 
What per cent, did he gain? 

39. I sold my team for $450, and cleared 20% of this mS^ 
What per cent, would I have gained by selling it for $480? 

40. A man bought two farms for $6000 each. In selling th©i^ 
he gained 25% on the one farm and lost 25% on the other. Di^ 
he gain or lose by the transaction, and how much? 

41. A man sold two farms for $6000 each. On the one he gaine^ 
25%, and on the other he lost 25%. Did he firain or lose by tb^ 
transaction, and how much? 

42. Mr. Brown gained 12^^% by selling a house for $850 mor^ 
than it cost him. How much did Mr. Brown pay for the house? 
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MARKING GOODS. 

551. To Mark Goods is to represent the cost price and the sell- 
ing price upon a list or upon tags attached to the articles on sale. 

552. In marking the cost of goods, merchants usually take a 
word, phrase, or a sentence consisting of ten different letters, and 
let each letter in succession represent one of the Arabic figures. 
The cost, marked thus, can be known only to those who know the 
key, or private mark. Characters other than letters are some- 
times used. Some merchants conceal the selling price in the same 
way. 

558. The Key must contain ten different letters or characters. 
To prevent repetition an extra letter or character called a repeater 
may be used. Fractions are represented as with numbers. 

The cost is usually written above a horizontal line, and the selliDg price 
below. Suppose our key is *' Quick rates," then the lettsr values are 

r o o 4 ^ fi 7 ft o * ^' *^® ^^^^ ^' *^ article were $2.15, and the selling 
price $2.60, they would be marked r^ • Articles which cost $3.37i could 

bemarkedt.ta— ' or, if x be used as a repeater, t. sco^* 

EXAMPLES. 

664. 1. A merchant's key is "Much profit." He has cloth 
which cost him $3.75 per yard. How must he mark it to gain 

20%? 

2. My key for marking goods is "Enough said." How much 
Qiust I receive for hats marked n.adto gain 25 % ? 

3. Mark the cost and selling price from the key "Enough said," 
of an article which cost $1.40, and sold at a gain of 20% ? 

t Mark the selling price of goods which cost $2.40 to gain 30%, 
the key being "Pay me quick." 

0. From the key word "Charleston" find the cost mark for 
^h tie bought for $4.20 per doz. 

6. What will be the retail selling price mark of the ties to gain 
20%? 

^» Caps bought at $8.40 per dozen, are sold at retail for 25% 
above cost. Mark the cost and selling price from the key " Cash 
profit." 

8. Mai'k the selling price of goods that cost $>4:.20^ ^xv^ %c\^ ^\» ^ 
gwn of ddi%, if the key is " Outlandish/' 
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9. A lot of capes were bought for $36, $42, and $54 per dozen. 
What is the cost mark for one cape of each kind, and also the 
selling price mark, at a gain of 30%, the key being, ''James 
Brown " ? 

10. If I sell an article at the rate of $18 per dozen I gain 25 9i. 
How should I mark the cost of each article from the key "Hand- 
somely " ? 

555. How to Mark Goods Bought by the Dozen to gsin a 
certain per cent. 

To gain 
10 %, divide the cost per dozen by 10 and deduct -^ of itself. 
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EXAMPLES. 

556. 1. A merchant bought hats at $25 per dozen. How should 
he sell them to gain 20 per cent. ? 

$25 -^ 10 = $2.50 Explanation.— By referring to the table it ia 

seen that to gain 20%, the cost per dozen should be 
divided by 10. $25 divided by 10 equals $2.50. 

2. Caps were bought at $4.80 per dozen. For how much a 
piece must they be sold to gain 25 % ? 

8) $4.80 Explanation.— By referring to the table it is seen that to 

6) 60 ^^^^ ^^' ^^^ ^^®^ ^^^ dozen should be divided by 8, and deduct 

'jQ i of itself. $4.80 divided by 8 is $.60 ; and i of $.60 is $.10. M 

— ^^ minus $,10 equal $.50. 



TRADE DISCOUNT. 226 

3. A merchant bought shoes at $16.50 per dozen pairs. At 
hat price must he sell them per pair to gain 28% ? 

4. Boots were bought by a dealer for $27.60 per dozen pairs, 
for how much must they be sold per pair to gain 30% ? 

5. Lamps were bought at wholesale for $6 per dozen. What 
QQst be the selling price of each to make 26% ? 

6. A hatter imported fur hats at $75 per dozen. At what price 
lust he retail them to make 32% ? 

7. A dealer in queensware bought dishes for $13.50 per dozen 
3ts. What must be his selling price per set to realize a gain of 

8. Mr. Ford bought 3 doz. sets of silver spoons for $36 per 
ozen sets. How must he sell them per set to make 40% ? 

TRADE DISCOUNT. 

567. A Trade Discount is an allowance made by manufacturers 
Dd merchants upon their catalogue or list prices. 

Since the prices of articles vary with the supply and demand, invention 
E cheaper methods of manufacture, etc. , instead of publishing a new cata- 
>gue or list price with each fluctuation which would often involve great 
xpense, manufacturers or jobbers simply change the rate of discount with 
^h variation of price. 

Merchandise is frequently sold *' on time '' sub ject to certain rates of dis- 
ount if paid at an earlier date. 

658. A DiSGOunt Series, that is several successive dif counts, 
3 often allowed. 

Thus, a discount of 15%, 10%, and 5%, means a discount of 15% from the 
16- list price, 10% from the remainder, and 5% from what still remains. 

669. Trade Discount is computed in accordance with the prin- 
iples of percentage, the list price being the base ; and the dis- 
tant and net selling price the percentages. 

560. Given the list price and discount series, to find the 
3llinsr price. 

EXAMPLES. 

1. What is the net amount of a bill of $600, subject to a disco mt 
: 20% and 10%? 

8 $600 Explanation.— A discount of 20% will leave 80% or 

9 .72 -8; and a second discount of 10% will leave 90%. or .9 of 

r2 $432 00 '^^ ^^ •'^^" 

. 72 0/ 9600 is . 72 times (600, or %^1. 
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2. What single discount is equivalent to a series of 25%, 
and 5%? 

.75 1. Explanation.— A discount of 25% witl leave 75 J&, 

.8 . 57 or .75 ; and a second discount of 20 % will leave 80%, or 

QQQ 4.3 .8 of .75, or .6; and a third discount of 6% will leave 

95 95 % , or .95 of .6, which is .57 net proceeds. Hence, the 

K/j^v discount equivalent to the given series is 1 minus .57, 

•^'^ or .43, or 43%. 

Rule. — 1. I^lrst find the net proceeds of 1 hy mvltiplymg to^ 
g ether the proceeds of each discownt. Then rmdtvpJ/y the list price 
hy the netpi'oceeds of 1. 

2. To find a single equivalent discowity svhtract the net proceeds 
of 1 from 1. 

1. This method is much shorter than to compute the net price for each 
sale through a series of discounts. 

2. The order in which the discounts of a series is considered does no( 
affect the result. Thus. 25%, 20%, and 5% off is thesame as 20%, 25%, and 
5% off, or 5%, 25%, and 20% off. 

3. When more convenient use common fractional equivalents. 

3. What is the net price of a bill of goods invoiced at $350, and 
sold at 20% and 15% off? 

4. Find the selling price of an invoice of goods amounting to 
$540, at a discount of 20%, 10%, and 5%. 

5. The gross amount of a bill of goods is $780. What is the net 
amount, the rates of discount being 15%, 10%, and 6%? 

6. What is the net value of a bill of iron amounting to f650, at 
a discount of 20%, 10%, and 5%? 

7. What single discount is equivalent to 20%, 15%, 10%, 10*' 

8. Having bought a bill of goods at 30% discount from the list 
price of $500, I sell it at 20% and 10% from the same list price. 
Do I gain or lose, and how much? 

9. An invoice of hardware amounting to $4500 was sold Jniw 
24, 1904, at a discount of 25%, 20%, and 12i%, with a furth* 
discount of 10% if paid within 30 days. -How much will pay the 
bill on July 15, 1904? 

10. A merchant sold a bill of goods amounting to $2500, with a 
discount of 20%, 20%, and 10%. How much did he deduct from 
the amount of the bill? 

11. Goods were sold at a discount of 20%,. 16|%, 12i*, and 
10%. What single discount would have been equally satisfactoi} 

to the purvhuser 1 
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12 A's list price of a certain quality of hats is $16 per dozen, 
1o and 5% oflf. B's list price of the same quality and size of 

hats is $16 per dozen, 26% and 10% oflf. How much can be saved 

by ordering 10 dozen of B ? 

13. A merchant bought a bill of goods upon which the total 
discount was $329.80, the discount series being 20%, 16%, and 
V)%. What was the selling price of the goods? 

561. Given the cost, the per cent, of profit or loss desired, 
and the discount series, to find the marked price. 

EXAMPLES, 

1. What must be the marked price of steel tanks costing $17. 28 
»ch, that 26% may be gained, after allowing a discount of 20% 
indlO%? 

$17.28 .8 Explanation.— To gain 25%, or i of the cost, 
4.32 .9 tlio price received must be $17.28, the cost, plus 

•72) jb21 60 ~72 ^-^^^ ^^® gain, or $21.60. 

i^ ' Since a discount of 20% and 10% is allowed, only 

' ^ .72 of the marked price is received, which is $21.00. 

lence the marked price is $21. 60 divided by .72, or $30. 

Rule. — Add to the cost the gain required 07* subtract the loss^ and 
limde the remit hy the net proceeds of 1 after allowing for all 
discounts. 

2. At what price must goods be marked to net $1.20 after 
llowing a discount of 20% ? 

3. What must be the marked price of goods to net $15.30, after 
Uowing a discount of 15% and 10%? 

4. How much must be the marked price of a stove which cost 
14 to gain $3, after allowing a discount of 20% and 15%? 

5. What must be the asking price of a coat which cost $8, that 
5% may be gained, after allowing the purchaser a discount of 

3%? 

6. What must be the marked price of goods costing $1.50 per 
ard to gain 20% after dropping 10% from the marked price? 

7. What must be the list price of an article costing $30 to gain 
1%, after allowing a discount of 25% and 20% ? 

8. What must be the list price of goods costing $325 to gain 
•%, after allowing 15%, 10% , and 5% % 
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9. Wishing to dispose of a stock of goods which cost 11200, 1 so 
marked it as to allow discounts of 25%, 20%, and 10%, and yet 
sell it at a loss of only 10%. What was the marked price? 

10. Goods which cost 60/ per yard are marked 80/. What per 
dent, of discount must be allowed on marked price to net cost! 

Solution.— DiaooMnt (1.80 ~ $.60 = $.20) h- marked price ($.80) = 25%. 

11. What per cent, of discount must be allowed on marked price 
to net cost, if the goods cost $7 and are marked $10? 

12. What per cent, of discount must be allowed on marked price 
to net 25% profit on a watch which cost (12 and is marked {18 1 

(COMMISSION. ! 

562. Commission is a sum charged by a person for transacting 

business for another. 

CommiBsion is usually estimated at a per cent of the gross proceeds of ft 
sale or of the prime cost of a purchase ; but sometimes it is computed at a 
certain price per bushel, barrel, bale, etc. 

568. An Agent is a person who transacts business for another. 

An agent who buys or sells merchandise for another is sometimes called 
a FactOTf Oommission MercharUt or Broker. A commission merchant usually 
receives the goods to be sold and acts in his own name ; a broker does not 
take possession of the goods bought or sold, but simply effects contractB to 
buy or sell in the name of his employer. 

564. The Principal is the person for whom the business i0 
transacted. 

565. A Consignment is a shipment of goods by one party t9 

another to be sold on account of the shipper or on ]oint account of 

the shipper and the receiver of the goods. 

The shipper of the goods is called the Consignor ^ and the one to whom tbo 
goods are shipped is called the Consignee* 

566. The Gross Proceeds of a sale or collection is the total 
amount received by the agent before any deductions are made. 

567. The Net Proceeds is what remains after deducting tb^ 
commission and all other charges from the gross proceeds. 

568. An Account Sales is a statement in detail rendered by eX 

agent to his principal, showing the sales of the consignment, all o' 

the charges or expenses attending the same, and the net proceeds 

The charges may be for commission, guaranty, freight, cartage, inspeC 
tion, insurance, advertising, storage, or any other outlay incident to ih* 
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569. An Account Purchase is a statement in detail rendered 
ly an agent to his principal, showing the quantity, grade and price 
of goods bought on his account, the charges or expenses incident 
to the same, and the gross amount of the purchase. 

570. The Quantities should be considered as follows : 

1. The Prime Cost or Gross Sellings Price, as the lose. 

2. The Per Cent, of commission as the rate. 

3. The Commission for either buying or selling, or for guar- 
anty of quality or credit, as the percentape^ 

4. The Remittance^ including investment and commission, as 
the cmxmnt. 

5. The Sellings Price, less the commission, as the diference. 

EXAMPLES. 

571. 1. An agent sold goods to the amount of $465. What was 
his commission at 3i % ? 

Ba^gestiMi^—B Xr=^P. Hence, $466 X .03i = $16.28, Ans. 

2. An agent sold property to the value of $3240. What was his 
commission at 2^%i 

3. What is the commission at 2i% for selling goods amounting 
to$2300? 

4. What is the commission at 2%, if the gross proceeds of a sale 
are $362.80? 

5. A commission merchant sold 275 bbl. of apples at 12.40 per 
bbl., at a commission of 3^%. What was his commission? 

6. A real estate agent sold a farm of 160 acres at 175 per acre, 
for which he received 2% commission. What was his commission, 
and how much was due his employer? 

7. A lawyer employed to collect a debt of 11250 compromised 
for 95%, He charged 4^% commission. How much was his 
commission } 

8. An agent sold for his employer goods to the amount of 
11864.78, at a commission of 5%, and purchased for him raw ma- 
terial amounting to $3795, at a commission of If %. What was 
fte total commission received by the agent? 

9. An agent's commission at 5 % for selling a quantity of goods 

Vas $75. What was the amount of the sales ? 

P 
8vqge8Uon.—B = — . Hence, $75 -i- .05 = $1500, A.iia. 
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10. An agent's commission for purchasing goods at 2% 
$46.50. What was the amount of goods purchased ? 

11. What is the amount sold if the commission at 6 % is $104.60 

12. A grain dealer paid his agent $71.28 commission for buyio 



corn. The rate of commission was 1^%* and the price paid w&»J5 
54^ per bushel. How many bushels did he buy? 

13. A commission merchant sold goods for a firm at 2^% aac3 
charged 1\% for guaranteeing the payment of the money. Wbs^t 
was the amount of goods sold, if his whole commission was $197.2^ ? 

14. I sold some goods on commission at 5%, through an agent 
who charged me 3%. My commission, after paying the agent:^ 
was $194. What was the agent's commission, and the sum paid 
to my employers? 

15. A dealer sent his agent $1545 to be invested in wheat, after 
deducting his conuuission of 3%. What was the sum invested? 

Suggestion.— B = .. . Hence, $1545 -s- 1.03 = $1500, Ans. 

16. An agent received a remittance of $1352 to be invested in 
rye, after retaining his commission of 4%. What was the amount 
of the purchase? 

17. I sent my agent $2214.50 to be invested in cotton, after de- 
ducting his commission, 3%- What sum was paid for the cotton f 

18. Mr. Roe received $931.50 to invest in oats at 30 cents per 
bushel, which included his commission at 3^%. How many bushels 
did he buy? 

19. A real estate agent received $9816 to invest in choice land, 
which included his commission of 2^^. He purchased 160 acres. 
What was the price paid per acre? 

20. An agent remitted to his employer $1349, after deducting 
his commission of 5%. What were the gross sales ? 

Suggestion.— B = ^— — . . Hence, $1349 -j- .95 = $1420, Ans. 

21. My agent remitted me $2444.80 as the net proceeds of a sale 
of grain. His commission was 4^%. What was the amount of 
the sale? 

22. A farmer received $239.40 as the net proceeds of the sale of 
140 bbl. of apples. How much did they sell for per barrel, the 

commission being 5%? 
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23. The net proceeds of a shipment were $926.50. The com- 
mission was 4%, and other charges amounted to $12.50. What 
was the gross amount of the sales? 

24. An agent received $38.25 commission for sales amounting 
to $850. What was the rate of commission ? 

p 
8ugges^on.—r = -^ . Hence, $38.25 -^ $850 = .045, or 4J^, Ans. 

25. A factor sold property for $4500, and retained as his com- 
mission $112.50. Find the rate of commission. 

26. An agent bought grain on which he paid $25.60 storage, 
and he charged $70.75 commission. The entire bill was $2926.35. 
What was the rate of commission? 

27. The gross proceeds of a sale were $105, and the net proceeds 
{102.90. What was the rate of commission? 

28. The prime cost of a purchase was $872, and the gross cost 
^909.06. What was the rate of commission? 

29. An agent's commission was $46.80 for selling 360 yards of 
i^loth at $3.25 per yard. What was his rate of commission ? 

30. The net proceeds of a sale were $465, the rate of commission 
5%, and the other charges $7. 50. What were the gross proceeds? 

31. The gross cost of a purchase was $367.50, the rate of com- 
mission 2\%y and the other charges $3.50. What was the prime 
cost? 

32. What is the brokerage for selling 12800 bu. of wheat at 75/^ 
per bushel, if the rate of brokerage is \% ? 

33. Find the net proceeds of the following : 

Account Sales. 

Philadelphia, Pa., June 21, 1900. 
Sold for account of D. E. Clark & Co. , 

By Edward Burns. 



1900 
June 


2 

5 

7 

1 
7 

i 


600 bu. Wheat 
800 bu. Corn 
376 bu. Oats 

Charges : 
Freight, 
Cartage, 
Commission 5%, 

Net Proceeds, 


.80 
.45 
.32 


480 
360 
120 


32 

20 
35 


* * * 

* * * 


* * 


June 


74 

12 
* * 


» * 


1 


I 


\ 


\" 


Ut "k 
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Put the f oflowing in the form of Account Sales : 

34. H. W. Cannon & Co., New York, N. Y., sold for account of 
O. S. Carter, the following : 1900, Jan. 4, 36 bbl. Royal Flour @ 
$5.25; 55 bbl. Family Flour @ $4.90; 75 bbl. Minn. Flour @ 
$6.75 ; Jan. 6, 100 bbl. Royal Flour @ $5.25. The charges are, 
Jan. 2, Freight, $58.72 ; Cartage, $15 ; Commission, Jan. 6, 5%. 
What were the net proceeds? 

35. James Stillman & Co., Chicago, HI., sold for account of J. 
S. Chase & Co. , St Joseph, Mo. , the following : 1904, Mar. 6, 
'J'OO bu. wheat @ $.75; 580 bu. rye @ $.62; Mar. 9, 1300 bu. 
wheat @ $.76; 2000 bu. corn @ $.45. The charges are. Mar. 1, 
Freight, $63.75 ; Cartage, $17.60 ; Mar. 9, Conmiission 5%. Find 
the net proceeds. 

36. Find the gross cost of the following : 

Account Purchase. 

Boston, Mass., June 25, 1904. 
Bought for account of G. S. Whitson & Co., 

By F. H. Bbeezc, Jr. 



160 

100 

75 



pr. Boots 
pr. Shoes 
pr. Slippers 

Charges: 
Cartage, 
Ck)mmission3%, 

Gross Cost, 



2.60 

1.40 

.90 



115 



«* * 



t* 



I 



** 



« • • 



** 



Put the following in the form of Account Purchase : 

37. L. F. Gardner, Philadelphia, Pa., bought for Jones, White 
& Co., the following: 1903, Apr. 25, 3 pc. Black Silk, 124 yd., @ 
11.35; 5 pc. Summer Silk, 186 yd., @ f.68; 4 pc. Alpaca, 125 
yd., @ 1.35; 8 pc. Calico, 436 yd., @ $.06^. The charges for 
Cartage were $2.75, and Commission, 2^%. What was the entire 
cost? 

38. John T. Slater, Chicago, 111., bought for account of Geo. 
Bermont & Co : 1904, May 4, 250 bbl. Pork, @ $13.60; 200 bbl 
Beef, @ $14.25. The Cartage was $11.75; Commission 2^*. 
What was the gross cost^ 



INTEREST. 



572. Interest is money paid for the use of money. 

678. The Principal is the money for the use of which interest 
b charged. 

574. The Rate of interest is the per cent, of the principal 
charged for its use for one year. 

When the rate of interest is specified in a note or other written contract 
without the period of time being mentioned with it» the rate is understood 
to be by the year. 

575. The Time is the period during which the principal is at 
interest. 

576. The Amount is the sum of the principal and interest. 

The interest on $500 for one year at 6% is $30. Here $500 is the princi- 
pal, $30 is the interest, and $500 plus $30, or $530, is the amount. 

577. Simple Interest is interest on the principal only, for the 
full time of the loan or credit. 

When the kind of interest is not specified in a contract, simple interest 
is understood. 

578. Common Interest is the simple interest computed on a 
bases of 30 days for a month, and 12 months or 360 days for a 
year. 

This is the method generally used by business men in finding the interest 
on notes and debts that bear interest for more than a year. 

579. Bankers' Interest is the simple interest computed by 
counting the exact number of days as the time, but allowing only 
360 days for a year. 

This method is used by bankers, and also by other business men in find- 
ing the interest for short periods of time. 
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580. AecuratBy or Exact, Interest is the simple interest com- 
puted for the exact time in days, and on the basis of 365 days to a 

year. This method is used by the United States Government. 

Accurate interest for any time expressed in days i^ the common interest 
diminished by ^f^, or ^ of itself. Common interest is accurate interest 
increased by yf^, or ,^ of itself. 

581. Compound Interest is interest on both the principal and 
its unpaid interest after the latter becomes due. 

The difference between simple interest and compound interest may be 
readily seen by the following : If $500 were loaned on Jan. 1, 1904, for 2 
years at 6% simple interest, the amount due on Jan. 1, ld06, would be $500, 
the principal, plus $60, the simple interest, or $560. At compound interest, 
the amount due at the end of the first year, Jan. 1, 1905, would be $500 plus 
$30 interest, or $530. This sum would be the new principal for the second 
year. The interest on $530 for 1 year at 6 % is $31.80, which added to 1530 
gives $561.80, the amount due on Jan. 1, 1906. By a comparison of there- 
suits it is seen that the simple interest for 2 years is $60, and the compound 
interest for the same time is $61.80. The difference of interest, $1.80, is 
thus seen to be the interest on the first year's interest, $30, which has been 
compounded with the principal and interest for 1 year. 

582. Legsl Interest is the interest or rate established by la^ 
for cases in which the rate is not specified. 

This rate can be collected on all debts remaining unpaid after maturity 
unless another rate was agreed upon. 

583. The Contract Rate is the highest rate allowed by the laiV' 
of the state to be binding in a contract. 

In certain states by special contract higher rates of interest are per^ 
mitted than the legal rate. 

584. Usury is the charging of a higher rate of interest tha:*^ 
allowed by law. 

The penalty for usury varies in the different states. In some states n^> 
penalty is attached ; in others, a forfeiture of contract ; or of excess of ii^'' 
terest ; of all interest ; of all interest and costs ; of three times the 
of interest ; of interest and principal ; of interest, principal, costs, etc, di 
pending on the statute of the state. 

585. Interest is allowed on notes, debts, and other contract^ 
when it is agreed upon by the parties. When a note is writte^ 
"with interest" it draws interest from date; if interest is n^^^ 

mentionedj only after it becomes due. Book accounts draw inta^ 
est after the expiration of the terra oi cT^diV. 
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The Interest Laws and Statutes of Limitations of the 

states and territories are shown in the following table : 





IBTBHBBT LAWB. 


a„„™ 


OV LailT.lTIONS. 




B." 


Rate Allowed 
by Contrftot. 




NotPB. 


°Tealr 




per Ct. 
6 

6 
7 
8 
6 
6 

a 

8 
7 
7 
5 
6 
6 
6 
6 
5 

6 
6 

7 
6 
6 
10 

] 

6 
6 
6 
8 
6 
6 
6 
7 
8 
G 
9 
7 

6 
6 
8 
6 
6 
7 
6 
6 
8 


PerCt. 

8 
Any raw. 

10 
Any rate. 
A„,r„,. 

6 
10 
10 

8 
12 

7 

8 

8 
10 

e 

8 
An; rate. 


Any rate. 

10 

10 

8 

Any rate. 

10 
Any rate. 

6 
12 


e 

12 
8 
12 
30 

a 

12 

Any rule. 

10 
Any rate- 


12 

6 
10 
12 


20 

6 
10 

5 

6 
No law. 
10 
12 
20 

7 

6 

7 
20 
20 

5 
15 
10 
20 
12 
20 

fi* 
10 

7 
10 
10 

5 

20 
20 

1 

20 
10 
10 

5 

5 
10 

5 
20 
20 
10 
10 
10 

8 

8 
10 

s 

10 

20 

5 


6* 
5 
5 
4 
6 
6 
6t 

5 

6 

5 
10 
10 
10 

5 
15 

S 

6t 

e 

6 




10 
8 
5 
6 
B 
6 
6 
9 
3* 

15 

5 



fit 

H 

9 

6 

6 

4 

6 

6 

5* 

6 
10 

& 








*■ 


3 










)f Columbia. 


3 
3 
4 
















, 5 


























.a 

■pl 


6 
3 


























■It 


9 






























































! 


a 



arietl, iOjenn. tUader seal, 30 years. 
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587. Interest is an application of percentage in which the ele- 
ment of time is introduced. The quantities considered are th^ 
Principal (Base), the Kate, the Time, the Interest (Percentage),^ 
and the Amount. 

In the following problems, interest will mean conmion interest 
unless otherwise stated. 

588. Given the principal, the rate per cent., and the tim^ 
to find the interest or the amount. 

COMMON METHOD. 

589. 1. What is the interest of $480 for 3 yr. 4 mo. 15 da., at 

$4:80 . iSoiuiion.— At 7 % , the interest for 1 yr. is .07 of $480, or $3a60; 
.07 and for 3 yr. 4 mo. 15 da., or 3f yr. (Art 285), it is 31 times 
^3 ^Q $33. 60, or $113. 40. 

1260 
10080 



$113.40 



Rule. — To find the interest^ multipby the jyrmcipal hy the rate 
per cent, expressed decimally^ cmd that product hy the time expressed 
i/n years. 

To find the amount^ add the principal amd the i/nterest. 

Formula. — B y,r =^ P,or interest for 1 yr. 

EXAMPLES. 
Find the interest of 

2. $340 for 2 yr. at 5%. 7. $684 for 3 yr. 4 mo. at H. 

3. $575 for 3 yr. at 7%. 8. $890 for 5 yr. 7 mo. at 4%. 

4. $420 for 5 yr. at 6%. 9. $12.60 for 7 yr. 5 mo. at H- 

5. $760 for 4 yr. at 8%. 10. $87.50 for 6 yr. 11 mo. at 71 

6. $976 for 7 yr. at 7%. 11. $78.75 for 8 yr. 10 mo. at 

12. Find the interest of $980 for 2 yr. 4 mo. 15 da. at 6%. 

13. Find the interest of $675.40 for 3 yr. 6 mo. 20 da. at 

14. Find the interest of $786 25 for 2 yr. 7 mo. 18 da. at 

15. Find the amount of $480 for 4 yr. 3 mo. 15 da. at 5%. 

16. A farmer borrowed $300 for 2 yr. 4 mo. at 5%. WW 
amount will be due the lender at tti^ ^ni. oi ^i!b.^\»^T[i<^\ 
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What is the interest of $960 from May 15, 1890, to Oct. 15, 
at 6%? 

jestion. — Find the time by Compound Subtraction (Art. 353). 

What is the interest of $1200 from Apr. 1, 1900 to July 11 
at 7%'? 

What is the amount of $1350 from Sept. 12, 1900, to Dec. 
>03, at 6^% ? 

On June 5, 1903, James Field gave his note for $460 with 
)st at 6%. He paid the note Sept. 17, 1905. What amount 
3 pay? 

BUSINESS METHOD. 

). A modification of the Convmon Method oi finding the inter- 
- any sum of money at any rate per cent is the Business 
od, or Method of Aliquot Parts. 

s method is used by many business men, and is preferred by many 
t to the Common Method. The method will be explained, and if there 
icient time, the examples under Art. 589 should be solved by the 
9S8 Method. 

What is the interest on $480 for 3 yr. 4 mo. 15 da. at 7%? 

:80 Explanation.— We find the interest as 

07 .^y the common method for the years. 4 

"jgQ -_ jjj^ f Qp ]^ yj.^ mo. are J of a year, hence the interest is J 

3 ' of $33. 60, or $11. 20. 15 days are i of a mo. 

■^t: a *' S vr or J of 4 mo., hence the interest for 15 da. 

OQ ^ " << 4 mo ^^ ^ °^ $11.20 or $1.40. Adding, we have 

Af^ u a IK Aa t^© total interest for the required time, or 

4U — 10 oa. 

,40, Ans. *^^'^•^^• 

What is the interest of $275.60 for 4 yr. 5 mo. 21 da. at 6% ? 

^^50 Explanation.— Find the interest for 

,Q5 the whole number of years as before. 5 

rjKQ ^= Tnt for 1 vr ™^* ^^^ not an aliquot part of a year, hence 

A ' we take 4 mo. and 1 mo. The interest for 

iTw^ ^ c< 4< A ™ 4 mo., or i yr., is $4.5916. 1 mo. is i of 4 

'Q1A Z u a ±^ mo., hence the interest is i of $4.59+ or 

M7Q H u u t ^^' $1.1479. 21 da. are not an aliquot part of 

■^foQ Z! tt u \k^a' a month, hence we take 15 da. and 6 da. 

)OQK Z u u ^A ^^ ^^- *^® * ^' * ^^' ' ^®^^® ^^® interest for 
^r^ -— aa. ^^ ^^ .^ ^ ^^ $1.14+, or$.5739. 6 da. are i 

5429 Qf a mo. , hence the interest for 6 da. is t of 

I-, or $.2295. Adding, we have the total inlere^X. iox ^.^x.^m^.'Ts.^vsk.x 
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SIX PER CENT. METHOD. 

591. This method is perhaps more generally used by accountan 

than any other because of the ease with which the interest on $1 

can be computed. 

Table. 

The interest on $1 for 1 yr. = $.06. 

The interest on $1 for 2 mo. = .01. 

The interest on $1 for 1 mo. = .005, or i^. 

The interest on $1 for 6 da. = .001. 

The interest on $1 for 1 da. = .OOOJ, or J of a mill. 

1. What is the interest of $350 for 5 yr. 6 mo. 24 da. at 6%? 

5 X $ . 06 = $ . 30 Explanation.— By reference to the tab^i^e 

6 X . 00^ = . 03 it is seen that the interest of $1 for 5 yr. 6 m^^. 
24 X .000^ = .004 24 da. is $.334; and the interest of $350 is 3^^0 

$7334 ^^°^®^ i.*d3i, or $116.90. 
350 X $.334=$li6.90 

Rule. — Multiply the rate hy the nurnher of years^ take i oft^^ 
months as cents ^ a/nd \ of the nmviher of days as mills. The ^i^-^w 
will he the interest of $1 for the given time at 6%. Multiply t^-^ 
sum hy the principal^ wnd the product will he the i/nterest at 6%. 

The interest for any other rate may be found from the interest at 6% as 
follows : At 1%, divide by 6; at li%, divide by 4; at 2%, divide by 3; at 
3%, divide by 2 ; at 4%, subtract i; at 4i%, subtract i ; at 5%, subtract i; 
at5i%, subtract ^^; at 6i%, add ^^; at 7%, add J; at7i%, addi; at8^, 
add i ; at 9%, add i ; at 10%, divide by 6, and multiply by 10 by placing the 
point one place to the right. At any per cent., divide by 6 and multiply by 
the number expressing the rate. 

EXAMPLES. 
Find the interest of 

2. $500 for 2 yr. 4 mo. 12 da. at 

3. $450 for 1 yr. 6 mo. 18 da. at 

4. $375 for 3 yr. 2 mo. 24 da. at 

5. $135.50 for 4 yr. 8 mo. 6 da. at 6%. 

6. $243.25 for 2 yr. 5 mo. 8 da. at 6%. 

7. $372.40 for 5 yr. 4 mo. 20 da. at 6%. 

8. $433.75 for 3 yr. 6 mo. 24 da. at 6%. 

9. $580.30 for 4 yr. 7 mo. 15 da. at 6%. 
10. $276.80 for 5 yr. 10 mo. 27 da. at 6%. 
n. $442.25 for 3 yr. 4 mo. 18 da. at 5%. 

ly. $170.60 for 2 yr. 11 mo. 21 da. all^o. 
13, $340.25 for 4 yr. 9 mo. 12 da. at h\%. 



CANCELLATION METHOD. 
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U. $275.40 for 1 yr. 7 mo. 16 da. at 4%. 

15. $421.50 for 2 yr. 10 mo. 25 da. at S%. 

16. Find the amount of $640 for 4 yr. 9 mo. at 6%. 

17. Find the amount of $437.50 for 3 yr. 4 mo. at 5%. 

18. Find the amount of a note of $360 for 5 yr. 7 mo. 18 da. 
at 4%. 

« 

19. Find the amount of a note of $735 for 3 yr. 4 mo. 18 da. 
at 5i%. 

20. A note for $250 at 7%, was given June 26, 1898, and paid 
April 2, 1900. What was the amount paid ? 



CANCELLATION METHOD. 
692. 1. Find the interest of $360 for 10 mo. at 7%. 



(1) 





3 




^P 




$fi^ 


;? 


;p 


;p 




m 


7 


13X7 = 


= $21 



(2) 



;? 



30 
10 



$30 X 10 X 7 = $21.00 

Explanation.— The interest on any sum is always the product of the 
I>rincipal, time (in years), and rate. Here the time is only 10 mo. , or {^ of 
^ year, hence we make 12 a divisor. The rate is 7%. or yj^, hence 100 is a 
divisor. By cancellation we find the result to be $21 interest. By inspec- 
'^lon of the work, we see that the same result may be obtained by placing 
'^lie principal, time in months, and rate on the right of the line, 12 on the 
left, then cancel and move the decimal point two places to the left. 



2. Find the interest of $360 for 10 mo. 24 da. at 

10 mo. 24 da. = 324 da. 

(1) (2) 

$1 $10 

324 ^^ 324 

6 6 



'0. 



m 

100 
$1 X 324 X 6 
100 



=$19.44 



X 324 X 6 = $19,440 



Explanation.— In this problem the time is f f J of a year, hence 360 
(^ys) is a divisor. By cancellation, we find the result to be $19.44 interest, 
^i^specting the work, we see that the same result may be obtained by placinf 
^ principal, time in days, and rate on the right of the line, 36 on the let^ 
^9ti oaoo^l aQd mov^ the decimal point tliree xAace^ \o V!ti^\^\V 



timti '-n jumth.* //• itnt^^ tn*i *■/>*? '•'fn-. It tha tmin hn irk months^ 
piaca 22 Hj)*m ^ V r^ *r "ht^ 'hie. T\en 'xmcd^ mfdtiphj the re- 
mainuw jhctorn ro^itther. a^d m/r^ rhe *Ieeimai ^}int t>rf} fl*ice% to 

ff rhs nme 5ef m ionm^ piace M *tpon rhe T^ft of the lin>e. cancd^ 
muitipiu^ -Okd imre rhtt itcimal jpmnt 'rhr*^ piactm to the It- ft. 

Tlig ame- amg Ja- -j LLUi-LJiitnL •aitieg' iit m€iniJi a<ir »ia.ys. If accorate ixlte^ 
es? i& rmuirBa. m^ 3K TT^aawMr ,]f js. ami nxoYe xitA dwrimml poizifi only tvo 

31 ^ilB Iflftk 



:3. Fimi tbe intKest of l&^yL^ tar 4 mo. at ($%. 

-k Find die inGExost (Jt $^0 for T mo.' &t ^%. 

5. Fimi di« istaBrest «jf fi>j»).73 fior ^ mo. at 4%. 

»$. Find Che incerost of ^i84t>.r>lr &r 3 mo. at 5%. 

7. Find ditt interogc of #(^0 ficir i mo. I:i tbi. at >%. 

>. Find die incervssr of #>17.i0 fior :J mo. 10 da. at 6%. 

^. Pmd die tunomifi of a note wiuKe fiu» is #300^ for 3 mo. 15 
via. ;it o%. 

to. Find die lunoimt of a note wiiose face is ^2^38, for 2 mo. 
35 ia. at r%. 



.^ ;)i ; «^aBi)5 tji v«^ : I j« « : CI J • 



S98. This is oalled die BhuliBra' ^ ■stiElod^ or tiie 60-Day 
■MhML be%»U£!e die pnx*efi& is based on die interest of any prin- 
cipal fur »H) Jays at *>%. i See Bankers' Interest^ Art. 597.) 

B^wilK-ttii^ ^>ui^twi» b«Ux;^ neariy all inraiiBaotad on the baas of 30, (», or 90 
\iii^s« :ht) ^ur«& otfcQ >» vt»ry oiueh sixartane^ and >ii m » w»ft.i igM^ the interest ob- 

ittiUvxi wttuvuc :&ay calttulaaoo. 

594. lucerei<t at o% tor I jear. is equiyalent to 1% for 2 months, 
v>r i>0 vitivs. 14/ ot any principal is .OL. or ^ of it. Hence, the 
iater^^ of any siim for i mondu$w or 60 <bys, may be readily found 
\>y plHv'ihsi the vie^imal point rwo places to ti^Ke lefL tiince 6 days 
18^ ,S ^^ '^^^ Jav^s the inceretjt of any sum for 6 &ys at 6% ia^^i 
Y.V.>^ v/r ^^'i,,^ ox it> which maybe foond by placing the decimal 
^viiii ihtw pluv-t^i^ ro the left. 

t . V iH uMK'UviicultbT : lite may be used to a^raola^ in aeparating the dol- 
liwv .%jkI ovuj*^ lu suiviusf <^xtunpie^ by thia metibod. 

"^ No shvH'<;^i^ uiv^tuoii :Jiaa tihis can be pvea fior brinT periods of tiine, 
Mtxl r/io xiruU^uQ ;i^2KmId 'J:i!0«ivig.hl^ xnaater it. Lflagjor pariods will also be 
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696. Aliquot Parts of 60.— 1 = ^ ; 2=^^-, 3 = ^; 4=i^; 
= tV; 6= A; 10 = i^, 12 = i; 15=i; 20=i; 30=*. 

1. If the number of days given be not an exact number of times 60 or an 
quot part of 60, separate the number so that the component part s of the 
mber will be multiples or aliquot parts of 60. Thus, 7 = 6 + 1; 11 = 
f 5 ; 17 = 12 + 5, or 15 + 2 ; 29 = 20 + 6 + 3 ; 90 = 60 + 30 ; 120 == 60 + 
; 130 = 60 + 60 + 10; 175 = 60 + 60 + 30 + 20 + 5. 

2. To divide by 10, place the figures of the basis one place to the right. 

a To divide by 20, 30, or 60, divide by the first figure and write the quo- 
»nt figures one place to the right. 

1. Find the interest of $1680 for 85 da., at 6%. 

6 80 = int. for 60 da. Explanation.— The interest of $1680 for 
5 60= '* " 20 *' 60 da. at 6%. is seen to be $16.80, by the pro- 
140= " " 5 " cess already explained. Since 26 da. is not an 
(ggQ __ u '' "86 " aliquot part of 60 da. , we will separate it into 

20 da. and 5 da., each of which is an aliquot 

rt of 60 da. If the interest for 60 da. is $16.80, for 20 da. (i of 60) it will 

i of $16.80. or $5.60. The interest for 5 da. {^ of 60 or i of 20) will be ^ 

tl6.80 (or I of $5.60), or $1.40. Hence the interest for 85 da. is $16.80 + 

.60 + $1.40, or $23.80. 

2. Find the interest of $2450 for 2 yr. 5 mo. 18 da. at 69? 

>2450 = int. for 2 mo., or 60 da. Explanation. —The inter- 

14i = i of 29 mo. (2 yr. 5 mo.) est of $2450 for 2 mo. is $24.50. 
25~ = int. for 1 mo., or 30 da. For 2 yr. 5 mo., (29 mo.) which 



12 
98 
145 
6 
J. 

162 



QQ is 14i time 2 mo. , the interest 

Q will be 14i times $24.50. The 

125 = int. for 15 da. interest for 15 da. (i of 30) is 

225 = " '^ 3 " i of $12.25. and for 3 da. (i of 



60" = " " 27?r5 mo. 18 da. 1^) '^ i^ii f^^f ^^^^^^ ^^ 

•^ have $362.60, the entire inter- 

b for the required time. 

BuLE. — Draw a perpendicula/r line two places to the left of the 
icimal point. T/te result will le the interest for 2 months^ or 60 
vys^ at 6%^ the dollars heing on tlie left and the cents on the right 
^ this line. Multiply this result hy one-half of the total number 
^ months and add to the product that proportion of the interest 
^ 60 days^ which the given nuTnher of days^ or its complements^ is 
""60. 

The prooesd may often be shortened by taking as the basis the interest 
1 6 days instead of 60. When the interest for 6 days la d^^it^^^ ^xv^i NXx» 
^ipendiciilar Iiiid three places to the left oi tlcie dec\m.a\ ^^\Ti\». 
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EXAMPLES, 
'fi'ind the interest of the following at 6% : 

3. $234 for 6 days. 8. $724 for 75 days. 

4. $186 for 13 days. 9. $500 for 90 days. 

5. $159 for 45 days. 10. $67.50 for 97 days. 

6. $420 for 60 days. 11. $95.75 for 36 days. 

7. $360 for 80 days. 12. $2000 for 57 days. 

What is the interest of 

13. $1260 for 6 mo. 20 da. at 7%? 

14. $1440 for 10 mo. 15 da. at 5%? 

15. $2360 for 11 mo. 24 da. at 8%? 

16. $1890 for 1 yr. 2 mo. 10 da. at 4i% ? 

17. $78.50 for 2 yr. 3 mo. 25 da. at 3%? 

18. $61.80 for 9 mo. 27 da. at 7i%? 

19. $915 for 7 mo. 23 da. at 10% ? 

20. $1165 for 2 yr. 7 mo. 27 da. at 5i% ? 

21. $340 from Apr. 2, 1900, to July 2, 1900, at 6%? 

22. $560 from June 16, 1900, to Aug. 14, 1900, at 6%? 

ACCURATE INTEREST. 

596. Accurate, or Exact, Interest is the simple interest com- 
puted for the exact time in d'^ys, and on the basis of 365 days to a 
year. 

Accurate interest is used by the United States Government and 
by some bankers and merchants. 

1. What is the accurate interest of $650 from May 14, 1900, to 
Oct. 5, 1900, at5%? 

May 17 days. 144 days = m yi\ Explanation.— From 

June 30 days. May 14, to Oct 6, there are 

July 31 days. $650 X .05 = $32.50 '^44 days. The interest of 

Aug. 31 days. $650 for 1 yr. at 5% is 

Sept. 30 days. $32 . 50 X lU = $12 . 82 $32.50, and for 144 days, ii 

Oct; 5 days. is J« of $32.50, or $12.82. 

144 days. 

Rule. — M\dtij>ly the principal hy the rate pet* cent, expressed 

decimally. T/ie result will he the interest for one yea/r. Then niui- 

tiply the intei^est for one year hy the exa^t number of days om 

di/vide hy 365. 

The accurate interest for any number of days may also be found from the 
common interest by subtracting -f^ oi itselt. If preferred the cancellation 
method may he used. 
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EXAMPLES. 

What is the accurate interest on 

2. $340 for 35 days at 4% ? 6. $226 for 140 days at 6% i 

3. $285 for 127 days at 5% i 6. $480 for 210 days at 44% ? 

4. $196 for 85 days at 6%i 7. $640 for 113 days at 7%? 

8. $530 from June 24, 1900, to Sept. 10, 1900, 6%? 

9. $1200 from July 10, 1903, to Apr. 1, 1904, at 7%? 

10. $735 from May 4, 1900, to July 5, 1900, at 5i%? 

11. Find the interest on a $1000 U. S. bond from June 1 to 
ept 5, at 4%. 

12. What is the interest on four $1000 U. S. bonds from Jan. 
, 1904, to April 15, 1904, at 4i%? 

13. What is the interest on £200 65. 3d. for 60 days at 7%? 

Suggestion. — Reduce the shillings and pence to the decimal of a pound, 
len find the interest as in U. S. money, after which reduce the decimal of 
pound to lower denominations. See Art. 284, p. 125. 

14. Find the interest on £360 9^ 6d from Mar. 8 to June 10, 

15. Find the interest on £500 IO5 9rffrom July 1 to Oct. 31, 

b4%. 

COMMON, BANKERS', AND ACCURATE INTEREST 

COMPARED. 

597. In Common interest we reckon 30 days to a month and 
id the time by compound subtraction. In Bankers' interest we 
id the exact number of days, but calculate the interest on the 
Lsis of 360 days to a year. In Accurate interest we find the exact* 
miber of days and calculate the interest on the basis of 365 days 
a year. 

1. Find the common, the bankers' and the exact interest on a 
)te of $500, dated Jan. 3, 1900, and due Sept. 24, 1900, at 6%? 

Common Intekest. 

00 = int. for 60 da, 

00= " " 180 '* 

25 = " '' 15 " 
50 = '« " 6 " 



1900 — 9 — 24 

1900 — 1— 3 15 

8 21 1 



8 mo. 21 da. = 261 da. $21 



75= '' '' "L^X^^. 
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Jan. 28 da. $5 

Feb. 28 '* 15 

Mar. 31 " 1 
Apr. 30 '' 



Bankers' Interest. 

00 == int. for 60 da. 

00 = '' " 180 " 
66i= " " 20 " 
33^= " " 4 " 



00 = " " 264 da. 



May 31 " ^ 

June 30 " 
July 31 " 
Au^. 31 " 
Sept. 24 " 

264 da. • 

Accurate Interest. 

Jan. 28 da. 

Feb. 28 '* 

Mar. 31 '' 264 da. = l^ vr. 

Apr. 30 " $500 X dhr X |fi = 21.698, 

May 31 '' or $21.70, Ans. 

June 30 " 

July 31 '' 

Aug. 31 " 

Sept. 24 



a 



264 da. 

EXAMPLES. 

2. What is the difference between the common interest and the 
accurate interest of $800 from May 5 to Aug. 25, at 5%? 

3. What is the difference between bankers' interest and accurate 
interest on $1200 from June 20, to Sept. 20, at 6%? 

4. What is the common interest on a note of $236.50, dated Feb. 
2, 1899, and due Dec. 1, 1899, at 5%? 

6. Find the bankers' interest on $1000 from Mar. 3, 1896, to 
June 18, 1896, at 6%. 

6. Find the accurate interest on $609.45 from April 20, to Mj 

27, at 6%. 

7. Which is the greater, and how much, common interest or 
bankers' interest on a note of $648 from Feb. 14, 1899, to June 
30, 1899, at 6% ? 

8. Mr. Leidig borrowed $2500 at common interest and loaned 
it at bankers' interest. How much did he gain from April 1 to 
Aug. 1, interest at 6%? 

9. Mr. Wood borrowed $4000 at 5% common interest, and loaned 
Jt at 7% bankers' interest from Aug. 15, 1899, to May 1, 1900. 

How much did he ^ain? 
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PROBLEMS IN SIMPLE INTEREST. 

S98. Given the principal, the time, and the interest or 
a.iiiount, to find the rate. 

1. What is the rate per cent, when the interest on $360 for 1 yr. 
4: mo. is $28.80? 



S3 
J. 

4 



60 = int. 1 yr. 1% /SoZwtton.— The interest of $360 for 1 yr. 

20 = '* 4 mo. 4 mo. at 1 % is $4.80, and to give $28 50 it 

80 = int. 1 yr. 4 mo. 1% ^^^^ require as many times 1% as $4.80 

$28.80 -^ $4.80 = 6 = 6% *re contained times in $28.80, which are 

6 times or 6%. 

Rule. — I^ind the interest on the principal for the giwen time at 
^%. and di/oide the given interest hy it, 

If the amount be given, subtract the principal from it to find the interest. 

EXAMPLES. 

^- What is the rate per cent, when the interest on $175 for 2 jv, 
i is $14? 

3. Find the rate per cent, when the interest on $450 for 1 yr. 6 
mo. is $40.50. 

^' Find the rate per cent, when $680 produce $107.10 interest in 
2yr. 3 mo. 

8' Find the rate of interest on a note of $240 which produced 
$18. 70 interest in 1 yr. 5 mo. 

6. Mr. Slyder lent me $650 Jan. 2, 1900. On June 26, 1900, I 
paid the amount due, which was $668.85. Wliat rate of interest 
did I pay? 

599. Given the principal, the rate, and the interest or 
&moant» to find the time. 

\ 1. In what time will $220 produce $13.75 interest at 5%? 

$220 X . 06 = $11 ^oiu^ion. -r-The interest of $220 for 1 yr. 

113.75 -f- $11 == li = li yr., at 5% is $11, and to give $13.75 interest 

or 1 yr. 8 mo. it will require as many times 1 yr. as 

$11 are contained times in $13.75, which 
are U times or li yr. , or 1 y r. 3 mo. 

BiTiiE. — Find the interest on the principal at the gi/ven rate for 
^ yeaiTy amd da/vide the given interest hy it. 

If tba tuaaaant he given^ subtract the principal Iroixi \.\> \A^xi^\^<^ViiNA^^N^^ 



246 INTEREST. 

EXAMPLES. 

2. In what time will $305 produce $54.90 interest at 6%? 

3. In what time will $475 produce $95 interest at 5%? 

4. In what time will $562.25 produce $78.71 interest at 4%? 

5. In what time will $780 produce $218.40 interest at 6%? 

6. In what time will $1260 produce $357 interest at 8%? 

7. How long must $1350 be at interest at 5% to amount to 
$1545.75? 

600. Given the rate, the time, and the interest or amount, 
to find the Principal. 

1. What principal will produce $19.55 interest in 1 yr. 6 mo. 

at6%? 

.06 = int. on $1 for 1 yr. Solution.— The interest on$l for 

.025= " " $1 " 5 mo. 1 yr. and 5 mo. at 6%. is $.086, and 

Qg5 u " $1 " 1 vr. 5 mo. to produce $19.50 interest it will re- 

$19.55 -^ .085 = $230. ^"^^® *s many dollars as .085 are 

contained times in $19.65, or $230. 

Rule. — I^ind the interest on $1 for the given rate cmd time, a/nd 
divide the given interest hy it. 

If the amount be given, divide it by the amount of $1 for the given rate 
and time. 

EXAMPLES. 

2. What principal will produce $39.24 interest in 2 yr. at 6%? 

3. What principal will produce $49.50 interest in 2 yr. 3 mo. 
at5%? 

4. What principal will produce $65.40 interest in 3 yr. 4 mo. 
15 da. at 6% ? . 

5. I paid $33.45 interest on a note for a period of 1 yr. 10 mo. 
9 da. at 6%. What was the face of the note? 

6. What principal will amount to $930.23 from Oct. 1, 1898, to 
May 19, 1900, at 5% ? 

7. How much may I oflFer for a house which rents for $460 » 
year to realize 7% interest on my investment if the taxes are $W 

a year i • 
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ANNUAL INTEREST. 

601. Annual, or Periodic, Interest is simple interest on the 
principal payable annually or at other regular periods of time. 

602. If the Annual Interest is not paid when due, it draws in- 
terest from the time it becomes due until paid. 

603. Periodic Interest is legalized in some States, but in many 
of the States it can not be legally enforced. It is, however, some- 
times secured by a series of notes. In such cases not only is the 
principal secured by note (unless by mortgage or otherwise) but 
a note is also received for each interest payment maturing on the 
date upon which such payment is due. By this plan. Periodic in- 
terest can be enforced even where not sanctioned by law. 

604. In States where periodic interest is legal, the contract 
should contain the words ''interest payable annually," "annual 
interest,'' "interest payable semi-annually," or '"'interest payable 
quarterly," etc. 

605. 1. Find the amount of $1200 for 3 yr. 6 mo. 12 da. at 6%, 
interest payable annually and no payments being made until final 
settlement. 

Int. of $1200 for 3 yr. 6 mo. 12 da. = $254.40 

$1200 X .06 = $72, 1 year's interest. 

1st yr.'s int. rem'd unpaid 2 yr. 6 mo. 12 da. 

2d " " " ^' 1 " 6 " 12 da. 

3d " '* *' " 6 " 12 da. 

4 yr. 7 mo. 6 da. 
Int. of $72 for 4 yr. 7 mo. 6 da. = 19.87 

Total interest due, $274.27 
Prin. , $1200. 

Amt. due, $1474.27 

Explanation. — ^The simple interest on the principal for the full time is 
♦25140. The interest for the Ist year ($72) remained unpaid for 2 yr. 6 mo. 
12 da. after it was due ; the 2d year's interest ($72) remained unpaid for 1 
yr> 6 mo. 12 da. after it was due ; and the 3d year's interest remained un- 
paid for 6 mo. 12 da. after it was due. This is equivalent to 1 year's inter- 
est (|72) on interest for 4 yr, 7 mo. 6 da. , or $19.87. This added to the inter- 
est on the principal for the full time gives $274.27, the total interest due. 
Since the principal is $1200, the amount due is $1474.27. 

BuLE. — Fi/nd the simple interest on the principal far the full 
^ime^ o/nd add to it the iiiterest on ons period's interest for the ag- 
gregate of time for which the payments of interest were deferred. 
J%e result vrill he the entire interest dxie, 

II ibe amount be desired, add the principal to Uie «i[i\)\T^Vii\.Q;i%%\t. 
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EXAMPLES. 

2. Find the amount due on a note of $600 for 2 yx. 6 mo. at 6%, 
interest payable annually, no payments having been made. 

3. What is the amount due on a note of $350 for 3 yr. 4 mo. at 
6%, interest payable annually, no payments having been made? 

4. Find the amount due on a note of $600 for 4 yr. 2 mo. at 5%, 
interest payable annually, no payments having been made. 

5. What is the amount due on a note of $475 for 3 yr. 8 mo. 10 
da. at 6%, interest payable annually, no payments having been 
made? 

6. Find the amount due on a note of $265. 76 for 4 yr. 3 mo. 15 
da. at 4i%, interest payable annually, no interest having been 
paid. 

7. Find the amount due on a note of $800 for 1 yr. 8 mo. at 6% 

interest payable. semi-annually, and no payments having been 

made. 

Suggestion. — At the expiration of each 6 mo., $24 is due, but not paid 
until the maturity of the note. 

8. Find the amount of interest due at the end of 4 yr. 8 mo. on a 
note of $750 at 5%, interest payable annually, but remaining unpaid. 

9. What is the entire interest due on a note of $400, interest 
payable quarterly from Jan. 1, 1898, to July 1, 1900, at 6%, no 
interest having been paid ? 

10. On a note of $960, dated June 24, 1894, written with interest 
payable annually at 6%, only the first two payments were made 
when due. What was the amount of the note Sept. 30, 1900? 

COMPOUND INTEREST. 

606. Compound Interest is interest upon the principal for the 
first period of time, which principal is compounded by having the 
unpaid interest added to it after the interest becomes due, thus 
forming a new principal for each subsequent period. 

1. In other words, the principal increases by the addition of interest ac- 
cruing, if unpaid, at the termlLation of each interest period, the amount 
thus found becoming the new principal on which to reckon interest for the 
following period, and so on throughout the entire time the contract may ruii> 

2. Interest is usually compounded at the ends of certain periods, as for 
each year, half year, or quarterly, according to agreement 

3. Even though stipulated for in the cont>r8.ct, interest upon interest dw 
cannot be enforced by law (i. e., collec\ied) in in.QA\>ol ^i^[i!^^\a^M^ 



$500 
.06 




$30. 
500 


— Int let yr. 


$530 
.06 


— Amt. 1st yr. 


$31.80 
530. 


— Int. 2d yr. 


$561.80 
.06 


= Amt. 2d yr. 


$33.7080 
561.80 


= Int. 3d yr. 


$596.51 
500. 


= Amt. 3d yr. 


$96.51 


— Compound Int. 
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607. What is the compound interest of $500 for 3 years at 6%? 

Explanation.— We find the sim- 
ple interest on the principal for 1 
year, and adding it to the principal 
the amount is $530, which is the 
principal for the second year. Mul- 
tiplying the new principal by the 
rate gives the interest for the second 
year, which added to the new prin- 
cipal gives the amount due at the 
end of the second year, $561.80. 
Proceeding in the same manner, we 
find the amount due at the end of 
three years to be 8595.51. Subtract- 
ing the first principal, the remain- 
der, $95.51, is the compound in- 
terest 



Rule. — Fi/nd the a/mount of the principal for the first period of 

time for which vnterest is to he reckoned and make this the princi- 

fcd for the second. Find the a/nwunt of this principal for the 

second period ; cmd thus continue to the end of the given time. 

The last a/mov/nt will he the required aTnount. 

To fi/nd the compound interest Sfuhl/ract the given principal from 
the last a/mownt. 

1. When the interest is due semi-annually, quarterly, etc., find the inter- 
est for such time, and proceed as above directed. 

2. When the time contains a fractional portion of a period as months and 
days, first find the amount due for the full periods, and then the simple in- 
terest upon this for the partial period. 

EXAMPLES. 

2. What is the compound interest of $350 for 2 years at 6%? 

3. What is the compound interest of $500 for 3 years at 5%? 

4. What is the compound interest of $850 for 2 yr. 6 mo. at 6%, 
payable semi-annually? 

6. What is the amount of $400 for 7 yr. at 6% compound in- 
terest! 

11.5038303 Explanation.— By referring to the table on page 252 

400 it is seen that the amount of $1 for 7 yr. at 6 % is $1.50363-[-. 
P bl 4S2120Q ^^® amount of $400 is 400 times %V.^^^Q>^, w WSV.«^. 
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6. What is the amount of $840 for 12 yr. at 5% compound in- 
terest? 

7. What is the amount of $375 for 15 yr. at 7% compound in- 
terest? 

8. What is the amount of $900 for 20 yr. at Si% compound in- 
terest? 

9^ What is the interest of $500 for 8 yr. at 5%, if compounded 
annually? 

10. What is the compound interest of $4000 for 25 yr. at 6%? 

$4 . 2918707 Explanation.— Subtracting $1 from the compound 

1 . amount of $1 for 25 yr. at 6%, we have the compound 

Sbd 2^18707 interest of $1 for the given time. This multiplied by 

^QQQ 4000 gives the required interest, or $13167.48. 



$13167.4828000 



11. Find the compound interest of $3000 for 12 yr. at 4i%. 

12. Find the compound interest of $1400 for 14 yr. if com- 
pounded semi-annually at 6%. 

SiLggestion. —liyr, at 6% payable semi-annually is equivalent to 28 yr. 
at 3%. 

13. How much interest will $1000 produce in 10 yr. at 6%, if 
compounded semi-annually ? 

14. Find the amount of $250 for 5 yr. 4 mo. at 6% if com- 
pounded semi-annually. 

15. Find the compound interest of $1640.25 for 5 yr. 3 mo. if 
compounded quarterly at 8%. 

16. If $100 were deposited in a savings bank and the interest 
compounded quarterly at 4% per annum for 21 years, what would 
be the amount at the expiriition of the time? 

Suggestion^See note 1, page 252. 

17. Mr. L. deposited $500 in a savings bank to be left on inter- 
est for 10 years. If compounded quarterly at 4% per annum, 
what will be the amount at the expiration of the time? 

608» Computations in compound interest may be greatly short- 
ened by the use of the following 



COMPOUND INTEREST TABLE. 



SSI 



Compound IsTEfiEST Table, 
Showinj; the amount of $1 at compound interest, at variouu rates 
per cent, for any number of years, from 1 to 50 years, inclusive. 



lions BIO i 

1.093<1S3 I 



1.1716 ASW 1 

liaise MIS 1 

1.2433 7431 1 

l.2l«3 »I1B 1 

K3IM 7876 1 



l.UeS G5D i 
1.W70 B7S ] 



.28110 MM 

.3isoi«ee 



i.MDeo5e9 1 

1,673* ISll 1 



.3138 193g 1 

.3842 3387 1 
4689 3371 
!b&7B674B 

l.e047 0644 I 

1 !7o94 snua 1 

l!l»6t 1123 1 

L.WO! S4S7 £ 

1.9161 0341 ■ 

a!o327 Mil 



1,3723 7l«e 1 

liaiiss 073S 1 



I8 778B 3 
2.8067 B370 

2 eoeo 3HS 
3;iiifl 4sa5 

3!3a3&9045 

».460aBt__ . 
3.5T10 E543 4 



3.0460 titWO ] 
103B 32116 I 



1.5962 634 

1 ,'62B3 483 
1.6446 318 



2.3431 ^H6 2 
214378 M:11 3 



4.(l!130 6146 4 

eiei© iMM ) 

6.E4I1 7568 • 

6.0748 !271 ) 

6 3178 iwa ) 



BO 



1. When the interest is to be compounded Bemi-anmially, find, from the 
Table, the amount or interest at one-half the rate per annum toi- (mice the 
,be number of years if quarterly, at one-fourth, the rate per annum lor four 
I'rnes the number of years. Tbus, 5 yr. a'j Ife iier annum payabk semi- 
innualli/ is equivalent to 10 yr. at 31% payoite a(viiu<il(ij , ij,Ditft-sT ^\,%Tt,-^t 
umum pt^adle guarterly is equivalent to 24 yr. ati %% pa'yoltiU aiviouiQ^* 
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oOMFOUin> Interest Table, 

Showing the amocrnt of f 1 at compoond interest^ at vaiioiis rates 
per cent, for any number of years, from 1 year to 50 years, hi- 
elusive. 



Yrs. 


4H»«ret 1 


Bparct. 


• P«et. j 

i.ooooooo' 


7pareL 

1 

1.0700 000 


• parcL : 


9parct 


10»e cU 


Yn. 

1 


i: 


1.0460 0000' 


l.OGOOOOO 


1 0800 OOO' 


1.0000 000 


1.1000 000 


t .LiUtOfSM 


l.lOeOOO 1.1286 000 


1 1440 Otti. 


1.1661000 


1.1881000 


1.8100 Ol« 


1 


1 i 1,1411 0912 


1.1976 250 1.1910 1001 


1.2850 490 


1.2507 120 


1.2B60 280 


1.8310 000 


1 


4 . 1.1(05 1«0 


1.21»068 1.2624 770< 


1.3107 900 


1.9604 880 


1.4115 816 


1.4641000 


4 


f 


1.2461 81M 


1.27S2 816; 1.3383 2S6 


1.40S6 517 


1.40B8 281 


1.6386 MO 


1.6106 100 


1 


• 


1.2022 6012 


1.3400 966^ 1.4186 191 


1.5007 304 


1.6008 743 


1.8771 001 


1.7715 610 


1 


7 


1.3006 61» 


1.4071001 1.5096 303 


1.O067 815 


1.7138 813 


1.8280 301 


1.0487 171 


7 


8 


1.4221 0061 


1.4774 5M 1.5038 461 


1.7181 802 


1.8600 908 


1.0085 686 


2.1436 688 


1 





1.4800 9614 


1.5618 282^ 1.6694 790 


1.8384 502 


1.9000 046 


2.1718 833 


2.3530 «7 


1 


If 


l,f£Mtfm 


1.0288 946 


1.7908 477 


1.96n 514 


2.1560 250 


8.8673 or 


2.6087 425 


U 


11 


1.6228 5806 


1.7103 394 


1.6982 986 


2.1048 580 


2.2316 300 


8.5804 964 


2.8681 167 


11 


U 


1.6956 8143 


1.7966 5«S 


2.0121966 


2.2621 916 


2.6181 701 


2.8126 648 


8.1384 864 


U 


If 


1.7721 9610 


1.6866 491 


2.1329 283 


24096 450 


2.7196 237 


8.0668 046 


8.4688 712 


IS 


14 


1.8519 4492 


1.9799 316 


2.2600 040 


2.i786 842 


2.0371 036 


8.8417 270 


8.7074 068 


14 


IS 


1.9362 6244 


2.0789 282 


2.3965 662 


2.7500 315 


8.1721 601 


8.6484 826 


4.1778 482 


If 


If 


2.0023 7015 


2.1828 746 


2.6403 617 


2.9621 836 


8.4280 428 


8.9708 060 


4.5ett780 


11 


17 


3.1133 7681 


2.2920 163 


2.6927 728 


3.1568 152 


3.7000 181 


4.8836 884 


6.0644 708 


17 


11 


2.2064 78r7 


2.4066 192 


2.6543 392 


33799 323 


3.9000 196 


4.7171804 


5.5600 173 


U 


If 


2.3076 6081 


2.5269 502 


3.0255 995 


3.6166 275 


4.3157 Oil 


5.1416 618 


6.1150 390 


19 


21 


2.4117 1402 


2.6532 977 


3.2071 355 


3.6696 845 


4.6600 S71 


5.6044 108 


6.7376 OOO 


21 


21 


2.5202 4116 


2.7860 626 


3.3095 636 


4.1406 624 


5.0838 837 


6.1068 097 


7.4008 499 


21 


22 


2.6336 5201 


2.9252 607 


3.6095 374 


4.4304 017 


6.4366 404 


6.6566 004 


8.1408 7« 


22 


22 


2.7521 6635 


3.0715 236 


3.6197 497 


4.7406 299 


6.8714 637 


7.2578 745 


80463 084 


21 


24 


2.6760 1383 


3.2250 999 


4.0469 346 


6.0723 670 


6.3411 807 


7.0110 882 


0.6407 827 


M 


21 


3.0054 3446 


3.3663 549 


4.2916 707 


5.4274 326 


6.6464 752 


8.6280 807 


10.6347 050 


16 


21 


3.1406 7901 


3.5556 727 


4.5493 830 


6.8073 529 


7.3963 632 


0.3001879 


11 9181 765 


21 


27 


3.2620 0956 


3.r334 563 


4.8223 459 


6.2138 676 


7.9680 616 


10.8460 821 


13.1009 948 


27 


21 


3.4296 9999 


3.9201 291 


5.1116 867 


6.6466 364 


6.6271 064 


11.1671 896 


14.4200 936 28 


2f 


3.5640 8649 


4.1161 856 


5.4183 679 


7.1142 571 


9.3172 749 


12.1721 821 


15.6680 930 


21 


10 


3.7453 1613 


4.3219 424 


5.7434 912 


7.6122 550 


10.0626 660 


18.8878 786 


17.4404 083 


21 


21 


8.9138 5745 


4.5380 395 


6.0681 006 


6.1451 129 


10.6676 694 


14.4617 696 


19 1943 485 


81 


22 


4.0699 6104 


4.7649 415 


6.4533 867 


8.7152 706 


11.7370 630 


16.7633 866 


21.1137 768 


21 


22 


4.2740 3016 


5.0031 885 


6.8405 899 


9.3253 398 


12.6760 496 


17 1880 264 


23 8251544 


21 


24 


4.4^)63 6154 


5.2533 480 


7.2510 253 


9.9781 135 


13 6901 836 


16.7264 100 


25.6476 699 24 


26 


4.6073 4761 


5.5160 154 


7.6860 868 


10.6765 815 


14.7853 443 


20.4130 670 


28.1084 369 


16 


26 


4.8773 7846 


6.7918 161 


8.1472 520 


11.42.'<9 422 


15.9681 718 


22.2612 250 


30.0186 806 


21 


27 


5.0968 6049 


6 0614 069 


8 6360 871 


12.2236 181 


17 2456 256 


24.2588 358 


84.0080 466 


m 


28 


5.32f}2 1921 


6.8854 778 


9.1542 524 


13 0792 714 


16 6252 756 


26.4366 606 


87.4048 434 


SB 


28 


5.5656 9906 


6.7047 512 


9.7085 075 


13 9946 204 


30.1152 977 


26.6160 617 


41.1447 778 


SB 


40 


5.6103 6454 


7.0899 887 


10.5*57 179 


14.9744 578 


21.7245 215 


81.4094 800 


46.8508 666 


H 


41 


6.0781 0094 


7 8919 882 


10 9028 610 


16.0226 699 


23.4624 632 


84.2302 670 


48.7851 811 


41 


42 


6.8516 1548 


7.7615 876 


11.5570 8i7 


17.1442.566 


25.3394 819 


87.3175 320 


54.7636 092 


4t 


S 


6.0374 8818 


6.1496 660 


12.2504 546 


18.3443.548 


37.3666 404 


40.6761 006 


60.2400 691^ 


4t 


6.9861 2290 


8.6571 508 


12 9854 819 


19.6284 596 


29.5559 717 


44.3360 507 


66.2640 761 


41 


48 


7.2482 4648 


6.9850 078 


13.7646 108 


21.0024 518 


81.9204 494 


46.3272 861 


72.6904 887 


tf 


46 


7.5744 1961 


0.4342 582 


14.5904 875 


22.4726 234 


34.4740 853 


52.6787 419 


60.1706 831 


tf 


47 


7.9152 6849 


9 9059 711 


15.4659 167 


24.0457 070 


37.2320 122 


57.4176 466 


68.1974 853 


41 


48 


8.2714 5557 


10.4012 697 


16.8938 717 


25.7289 065 


40.2105 731 


68.5852.870 


07.0178 338 


« 


40 


8.M36 7107 


10.9218 831 


17.8775 040 


87.5299 300 


43.4274 190 


68.2179 068 


106 7180 678 


« 


60 


9.0320 8627 


11.4678 998 


18.4201 643 


29.4570 251 


46.9016 125 


74.3575 801 


117.8908 680 


11 



1. The amount of $1 for more than 50 years is equal to the product of the 
amount of $1 for any two or more numbers of years in the Table whoee smo 
is equal to the given time. Thus, the amount of $1 at compound IntereBt 
for 84 yr. at 2% ) is equal to the product of the amount of $1 at 2% for SOyr. 

and tbo amount of $1 at 2% for ^ ^r.\ t\i«X U, ^2.69158803 X 1.90067608, or 

$5.27733213+. 
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COMMERCIAL PAPER. 

609. Commereial Paper includes all documents used as repre- 
jentatives of money, which may be transferred by delivery merely, 
)r by indorsement and delivery ; such as negotiable notes, drafts, 
3hecks, and other written or printed evidences of indebtedness. 

610. A Note (Promissory Note) is a written promise to pay a 
certain sum of money on demand, or at a specified time, for value 
received, signed by the party making the promise. 

61 !• A Draft is an order in writing signed by one party, directed 
to another, requesting the payment of a certain sum of money un- 
conditionally to a designated third party, or to his order, or to 
bearer, either at sight or at a specified time. 

A draft drawn on a party in another state or country is called 
an Exchange or Bill of Exchange. 

612. A Cheek is a draft or written order drawn on a bank or 
banker for a certain sum of money specified therein, supposed to 
be on deposit, and payable immediately to a certain person named 
therein, or to his order, or to bearer, on presentation and demand. 

618, The Parties to a note are the drawer, commonly called the 
laker» who signs the note thus making himself responsible for its 
payment, and the Payee, the party to whom, or to whose order, 
it is made payable. The parties to a draft are the Drawer, who 
draws the draft or check ; the Drawee, to whom the order is fid- 
^Iressed, who afterwards becomes the Acceptor (or maker), and the 
ftiyee. The Indorser is the person who writes his name on the 
back of the paper for the purpose of transferring it, or as security 
for its payment ; the Indorsee is the person to whom it is indorsed ; 
^nd the Holder is the person who holds or owns it. The last two 
Pwiies are generally the same person. 

1. The original parties to commercial paper are those who bring it 
•nto existence, or those named in the instrument when first drawn. The 
leaker and payee are the original parties to a note ; the drawer, drawee, 
^d payee, are the original parties to a draft or check. 

2. The subsequent parties to a commercial paper are those to whom 
**© paper is transferred or negotiated, — who indorse the paper. 

3. There may be only two parties to a draft or check, as when the drawer 
^kes the paper payable to himself. The payee, ludor^^T, «jA\k!Q\i\»c \sa2<i 
Q the same peraon, 
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614. The Face of a note is the sum promised. It is written in 
words in the body of the note, and is usually placed in figures in 
the upper left hand corner of the paper and at the end of the line 
in which the payee's name appears. 

If the note reads ** with interest," it draws interest fror-a date ; otherwise 
only after maturity until paid. It may also draw interest from a particular 
time after date, if so specified in the note. When no rate i-s mentioned the 
legal rate of interest is understood. The words ** value received " should 
be inserted in a note to acknowledge a valuable consideration, which ac- 
knowledgment would be sufficient, in case of litigation , to cast upon the 
defendant the burden of proof that there was no valuable consideration re- 
ceived. 

615. A Negotiable Instrument is one in which the legal right 
to the money value of the contract can be transfeiTcd from one 
party to another by delivery merely or by indorsement and de- 
livery. A promissory note is negotiable when it is made payable 
to the '* bearer," or to the "order " of the payee. 

1. A note payable **to bearer 'Ms negotiable without indorsement A 
note payable * ' to order " becomes negotiable by the payee writing his name 
upon the back. This is called indorsing the note. » 

2. A non-negotiable note is one that is payable to that person only 
who is named in the note. It is not strictly a commercial instrument. 

3. The words, " without defalcation ' ' are required in Pennsylvania to make 
a note negotiable ; in New Jersey, ^^ without defalcation or duicount,** and in 
Missouri, the words " negotiable and payable without defalcation or disoount^^ 

4. When no plaee of payment is specified, a promissory note is payable 
at the maker's place of business or, if none is known, at his residence. A 
note or draft must be presented at the place where it is made payable) and 
during business hours. The holder need not call more than once if tbe 
maker is not ready with legal tender to pay the note. 

5. A negotiable instrument must have the following requisites :!• U 
must contain certain direction or order or promise to pay in writing. 2. It 
must be payable in money alone, and not in goods or chattels 3. The sum 
of money must be stated with certainty or at least capable of being easily 
ascertained. 4. There must be no condition or contingency attached to the 
payment. 5. It must state the time when due, or at least give the facts by 
which this can readily he determined. 6. A valuable consideration must 
support the contract 7. The maker or acceptor must be capable of becom- 
ing legally accountable for its payment at maturity. These essentials are 
generally set forth in the following orderly parts : Pkice where madtf derte, 

time to i-un, name of payee^ negotiable uords, amount, considenxHant pta«^ 
payment, nanie of maker or drawer^ name of dxauefc. 
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616. An Indorsement is a writing on the back of a note or 
other commercial paper. 

An indorsement may be made for three purposes : to secure the payment, 
to transfer the ownership, or to make a memorandum of partial payment. 

617. The Indorsement of commercial paper to transfer owner- 
ship may be an indorsement in hlank; an indorsement in fall ; a 
conditional indorserment ; a qxtalified indorsement ; or a restrictive 
vndorsement, 

1. An indorsement in blank, or general indorsement, is simply the signa- 
ture of the indorser, who is usually the payee, or other lawful holder, with- 
out naming any indorsee. This makes the paper payable to the bearer. 

2. An indorsement in full, or special indorsement, is one in which the in- 
doreer states over his signature to whose order it shall be paid. Thus, in 
Note 2, Art. 623, R. B. Dunmire by simply writing his name across the 
bick indorses it in blanks Should he wish it paid to the order of a particu- 
lar person, as G. E. Fisher, he would indorse it in full; thus, ** Pay G. E. 
Fisher or order. R. B. Dunmire.*' Before it could again be transferred it 
would require the indorsement of G. E. Fisher, who oould indorse it in 
^vkovinfvM. 

3. For greater security notes, checks, drafts, etc., to be sent by mail 
should be indorsed in full. 

4. A conditional indorsement is one subject to a specified condition which 
must be complied with to hold the indorser liable ; as, ** Pay to G. E. Fisher 
or order, if not otherwise directed before maturity. R. B. Dunmire." 

6. A quoJ^fied indorsement is one in which the indorser relieves himself 
ftx)m all liability for payment by writing over his signature '* without re- 
course " or words of similar import : as, *' Pay G. E. Fisher or order with- 
out recourse. R. B. Dunmire." The purpose of a qualified indorsement is 
to enable the indorser to sell or transfer his title to a negotiable paper, 
and, at the same time, free himself of liability for payment in case of pro- 
test for non-payment by the maker or acceptor. 

6. A restrictive indorsement is one which restricts the payment to the par- 
ticular party specified ; as, * * Pay to G. E. Fisher only. R. B. Dunmire. " 
With this indorsement, G. E. Fisher could not transfer the paper. 

618. The Plaee for Indorsement is across the back of the 
paper, near the upper end, or left edge as held when reading it. 

• Place the paper before you, face up, as if to read. Now turn the face 
down without changing ends, and the left edge will be the top on which to 
place the first indorsement. This not only makes the writing of the in- 
dorsement right side up on turning from reading the face of the paper, but 
also affords all the blank space possible for further indorsement ^Vi^'Ql 
needed. 
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FORMS OF INDORSEMENT. 

619. The Forms of Indorsement, placed on the back and at the 
top of commercial paper, are shown in the following : 

1. 2. 8. 

(In Blank.) ffn Full.) (Conditional.) 



R B. DUNMIRE. 




Pay G. E. Fisher 
or order. 

R. B. DUNMIRE. 



4. 

(Qualified.) 




Pay to G. E. Fisher 
or order, if nototbe^ 
wise directed before 
maturity. 

R. B. DUNMHtl. 




(Restrictive.) 



Pay G. E. Fisher 
without recourse. 

R. B. DUNMIRE. 




Pay to G. E. Fisher 
only. 

R. B. DUNMIRE. 




6. 

(For Deposit) 



Pay to order of First 
National Bank, Troy, 
N. Y., for deposit. 

R. B. DUNMIBB. 




1. The last form of indorsement is for deposit in the bank specified to be 
there placed to ttie credit of the indorser's account. If a bank will not re- 
ceive the paper with this form of indorsement (as is the case in New York), 
the words '* for deposit " must be omitted, or it may be indorsed in blank. 

2 If the drawee promises to pay a draft or bill of exchange at its ma- 
turity, he writes across the face above his name, " Accepted," with the 
date, when the paper is written a given number of days afUr sight, and his 
signature. The drawee then becomes the acceptor, and the draft or bill an 
acceptance. The paper then has the character of a promiasory note. 

620. Days of Grace are the three days allowed by law in some 
States for the payment of a note after the time specified in it has 
expired. 

Days of grace have been abolished by statute in the following 
States : Arizona, California, Colorado, Connecticut, Delaware, 
Dist. of Columbia, Florida, Idaho, Illinois, Iowa, Maryland, Maine 
(except Sight Drafts), Mass. (except Sight Drafts), Montana, New 
Hampshire (except Sight Drafts), New Jersey, New York, North 
Dakota, Ohio, Oregon, Pennsylvania, Rhode Island (except Sij^t 
Drafts), Tennessee, Utah, Vexmoiit, Virginia, Washington, Weflt 
Virginia, Wisconsin. 
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1. The Days of Grace were originally three days allowed by the drawer 
to the drawee of the draft, more than the time stated in the draft This 

• 

was done as a favor and no interest charge was made for them. Finally 
days of grace were recognized by the courts as a right belonging to the 
debtor, but that he may be required to pay interest for them. In states 
where days of grace are allowed, banking houses charge interest for them. 
As has been seen above, many of the states have abolished days of grace 
by statute ; and it is probable that before many years they will be abol- 
ished by statute in all of the states. 

2. The "Negotiable Instrument Law " which has been ratified by many 
Btates abolishes grace and provides that when the day of maturity of an 
instrument falls on Sunday or a holiday the paper is due on the succeeding 
business day. 

621. The Maturity of Commereial Paper is the day on which 
it becomes legally due for payment. It includes the days of grace, 
where allowed, unless the paper contain the words "without 
grace." 

1. If the last day of grace falls on Sunday or a legal holiday, in nearly all 
of the States, except New York and Pennsylvania, the paper must be paid 
on the business day next preceding. 

2. When the time of a note is expressed in months, calendar months are 
used to determine the day of maturity ; when the time is expressed in days 
the exact number of days is considered. Thus, a note dated July 25, and 
payable two months after date would be nominally due September 25, and 
legally due September 28 (if grace is allowed) ; but if payable 60 days after 
date, it would be nominally due September 23, and legally due September 
26. The date of maturity, where grace is allowed, is commonly indicated 
thus : Sept. 23/26. 

3. A note dated Dec. 28, 29, 30 or 31, and payable two months after date, 
would be nominally due Feb. 28, and legally due Mar. 3 (with grace). 

622. A Protest is a formal statement made by a Notary Public, 
over his official seal, at the request of the holder, that a note, 
check or draft has been properly presented for payment, and has 
been refused. 

1. If the maker of a note refuses to pay it when due, each Indorser can be 
held liable after a formal protest has been made, and proper notice given 
to him. In some States a written notice of demand and non-payment by 
the payee is sufBlcient, while in other States this notice must be written by 
a notary public. 

2. Demand for the payment of a note should be made on the date of ma- 
turity, during business hours, at the place where payable. If no place of 
payment is specified in the note, it should be presented for payment at the 
residence or place of business of the maker, during reasonable hours. 
Upon the refusal of the maker to pay the note, it should be at once pro- 
tested and notice sent to the indorsers on the day ot \ii«AAxt\.V3 ^ ^ \iSi\»N3a^*st 
than th^ next d»y ; ptherwiae they cannot, be \iQ\d Te«v^xi«Ca\^ 
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FORMS OF NOTES AND DRAFTS. 

628. 1. Demand Note. 

$475. Albany, N. Y., Jan. 13, 1899. 

On demcmd I promise to pay JZ C. Donat^^,^..^^..^^.^„^.j)r bearer^ 
Four Hund/red Seventy-Ji/oe DoUa/rs, Valine received. 

J. T. Hyatt. 

This note is due and payable on demand to any lawful holder. It is ne- 
gotiahle without indorsement If *^or bearer" were omitted, it would be a 
non-negotiable note, since it would then be payable to H. C. Donat only. 
Although no interest is mentioned it draws interest from date at the legal 
rate of the State wherein it is made in accordance w;ith the principle that 
all debts draw interest after maturity. 

What will be the amount due on the above note if presented for 
payment April 1, 1902, finding time by compound subtraction? 

2. Time Note (udth inte7'e8t). 

$950. Okrstown, Pa., July 6, 1900. 

Sixty days after date I promise to pay R. B. Dun/mire or order^ 

Nine Hundred Fifty ,^,^ — .. — -.^— -w — ~ -^-^*^-.*...^*^.^-^^- i?e?//flr«, 

with interest^ for value received^ without defalcation, 

Jacob Minigk. 

How much was due on the above note at maturity? 

3. Time Note {without vnterest). 

$1000. Lewisburg, Pa., June 24, 1891. 

Ninety days after date^ for value received^ I promise to pay 
to tite order of Margaret O, Evans- ^- ^ -w w w w ^-$1000 

One Thousand ^^^ J)oUan^ 

without defalcation. Paul Tustin. 

This note could draw no interest except from date of maturity when, It 
not paid, the legal rate of the State could be collected. 

What \yas due on the above i\o\,e\t'^^\iio\i\>^^,^Q^lS93l 
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4. Time Note. 

>260^5^. Chicago, III., Sept. 5, 1898. 

Three months after date I promise to pay to the order of A, Z. 

Moore Two Hundred Sixty a/nd ^^ Dolla/ra^ with interest at 7%, 

Value recei/ved, 

Chables Campbell. 

Notes 2, 3, and 4 are negotiable with indorsement. 

What was the date of maturity of the above note, and how 
much was then due? 

5. Principal and Surety Note. 

$135^. Columbus, O., Oct. 1, 1899. 

8vx morvths after date^ for val^e recevved^ I promise to pay 

to the order of C, G, Z^/i^f^r^.^-.^.^-^.^-^^— .^.^-^^-^...^-^.^irf^^^^ 

One Hundred Thirty-five and y^ Dollars^ at the First National 

B(mh A. O. Stevens, Principal. 

H. W. D. Kirkendall, Surety. 

This is a note in which another person becomes security for the payment 
oJ the note by the maker. Another form is to make the note payable to the 
Order of the surety who indorses it on the back to the order of the creditor. 
^t is claimed that the latter form is more binding ou the surety. 

What is the date of maturity of the above note? Where is it 
payable ? 

6. Joint and Several Note. 

16750. New York, N. Y., May 23, 1900. 

Four months after date we jointly and severally promise to pay 

Six Thousa/nd Seven Hundred Fifty Dollars^ with interest. 

Valtie received. • i 

F. II. Starkey. 1 

1\. C. H. CkTY^^iAA* 
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If this note were written *' we promise," or *' we jointly promise," etc., 
it would be called a joint note because it is signed by two persons who are 
jointly responsible for its payment; that is, each maker is individually 
liable for the payment of only one-half of the amount of the note. This is ac- 
cording to the Common Law. In New York both makers of a joint note are 
liable for the full amount. In a joint and several note either maker is indi- 
vidually liable for the payment of the full amount of the note if the other 
defaults. The makers of a joint note must be sued jointly, while those of a 
joint and several note may be sued separately, since either is responsible 
for the full amount. 

How much was due on the above note at maturity? 



7. Sight Draft. 

$180. Omaha, Neb., Apr. 1, 1899. 

At sight pay to the order of G, E, JKlng^ One Hundred Eighty 
Dollarn^ value received^ and charge to account of 

A. B. Hughes. 
To P. D. MiNicK, 

Villisca, la. 

In the above draft who is the drawer ? Who the drawee ? Who 
the payee? 

8. Time Draft. 

$3000. Philadelphia, Pa., Jan. 2, 1900. 

At thirty days sight pay to the order of Bartow & Bochoood^ 
Three Thousand Dollars^ value received^ and charge to the ac- 
cov/nt of 

Groff & Owens. 
To Harris, Perrine & Co., ) 

New York. [ 

1. A draft written a certain number of days after sight, means after ac- 
ceptance, but the acceptor should in accepting the draft write the date 
when it was first seen after the word ** Accepted,*' which date as before 
stated, should be followed by the name of the acceptor. Drafts are some- 
times drawn a certain number of "days after date." In such cases they 
mature the same as ordinary notes, hence the date of acceptance need not 

be inserted. The acceptor of any time draft may state in the acceptanoe 

where he wishes to make it payable. 
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PARTIAL PAYMENTS. 

624. A Partial Payment is a payment in part of a note, mort- 
gage, or other obligation. 

625. An Indorsementy as here used, is an acknowledgment of 
a partial payment written upon the back of a note, mortgage or 
other written obligation, stating the date and the amount of the 
payment. 

626. The Supreme Court of the United States and nearly all the 
States have adopted the following rule for partial payments called 

THE UNITED STATES RULE. 

Fmd the a/mount of the gi/ven prvncipal to the tvme when the 
pa/yment or the sum of the payments equals or exceeds the interest 
due. Svhtra^t from this amount the payment or the sum, of the 
payments. Treat the remainder as a new principal amd proceed as 
hefore to the ti/me of settlement, 

1. This rule is based upon the principle that neither interest nor pay- 
ment shall draw interest. 

2. In applying the United States Jlule to partial payments, find the time 
by compound subtraction. 

627. 1. Promissory Note. 

$M.OO, PouGHKEEPSiE, IJ. Y., June 24, 1807. 

Three years after date-^ I -promise to pay 

D. C, Morrison-^ or order^ 

Four Hundred^^^-^^-^^^^-^^^^-^^^^-^^^^-^^DoUars, with 
interest, for value received, 

H. A. BiTNEB. 

Indorsements on Back of Note. 



fl « CI >> 






S 'Si?! ^ 'S I ^ 'SWI 

(22| (2sg (gsS^ 
i(S g| §g 



How much remained due Juno 24, \QW*. 
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Process. 

Principal or face of note $400. 

Interest to first payment 18.-40 

Amount due Mar. 30, 1898 $418. -40 

First payment to be deducted . . . 68.-40 

Balance due after first payment $350. '■ 

Interest on balance to second payment is $35. The pay- 
ment being less, is not deducted. 

Interest from first payment to third payment .... 39 . 55 

Amount due Feb. 18, 1900 $389 . 65 

Sum of second and third payments to be deducted . . 185 .55 

Balance due after third payment * $204. 

Interest from Feb. 18, to June 24, 1900 ...... 4.28 

Balance due on settlement, June 24, 1900 . . . $208.28 

2. $500. Habrisbubg, Pa., Apr. 1, 1895. 
On demand, I promise to pay D. J. Faust, o 

order, Five Hundred Dollars, with interest^ fo 
value received, without defalcation. 

Cyeus Leidig. 

Indorsements : May 13, 1896, $80; Deo. 7, 1897, $20 ; July 1 
1898, $175. How much was due Sept. 25, 1899? 

3. A note was given Jan. 1, 1893, for $1500. The followi».^ 
payments were indorsed upon it : Oct. 22, 1894, $135 ; June 2 

1895, $210 ; Aug. 14, 1896, $600. How much was due Dec. 3:1 

1896, with interest at 6% ? 

4. A note of $2500 was given Jan. 1, 1896. It received the iol- 
lowing indorsements: Feb. 7, 1897, $400; Sept. 6, 1898, $50; 
May 23, 1899, $950 ; Nov. 5, 1899, $350. How much was due 
Jan. 1, 1900, with interest at 6%? 

5. On Apr. 1, 1897, a note was given for $1000, at 5% interest 
Payments were made as follows : Oct. 5, 1 897, $75 ; May 1, 1898, 
$125 ; Sept. 13, 1899, $150. What was due Dec. 31, 1899? 

6. I held a mortgage for $2000, dated June 1, 1896, on which 
the following payments had been made : Jan. 1, 1897, $300 ; Sept 
30, 1898, $500; Apr. 1, 1899, $400. The mortgage bore 6% in- 
terest. How much was required to pay the mortgage on Jan. 1, 

1900 i 
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7. On a mortgage for $2500 dated June iiO, 1895, and bearing 
interest at 7%, the following payments were made : Apr. 1, 1896, 
$200 ; Jan. 2, 1897, $250 ; Sept. 2, 1897, $50 ; Apr. 16, 1898, $350. 
Hovrmuch was due Oct. 28, 1899? 

8. A note for $4000 dated Jan. 1, 1898, bearing 5i% interest 
was indorsed, as follows : June 13, 1898, $150 ; Oct, 1, 1899, $200 ; 
Apr. 13, 1900, $500 ; Sept. 25, 1900, $300 ; Nov. 15, 1900, $650. 
How much was due Dec. 31, 1900? 

62S. The method generally employed by bankers and mer- 
chants for finding the balance due on a note payable within a year, 
is the following, called the 

MERCHANTS' RULE. 

Find the ainount of thepi^mcipal to the time of settlement^ and 
ol%o the annount of each payment to the tim^e of settlement. Sab- 
I'i^act the amount of the payments from the a/mount of the princi- 
PoU^ and the remainder will he the halance due, 

1. This rul^ is sometimes applied to notes for longer periods by finding 
^he balance due at the end of the first year, and taking this as a n^w prin- 
cipal for the second year, and so on to the time of settlement. The times 
^t which these balances are taken are called Bests. 

2. In applying the Merchants' Rule use bankers' interest. 

EXAMPLES. 

1. A note for $1200 was given Jan. 12, JL898. It contained the 
following indorsements : Mar. 18, 1898, $300 ; June 6, 1898, $400 ; 
Sept. 21, 1898, $200. How much was due Doc. 12, 1898, at 6%? 

2. On a note dated Apr. 1, 1899, for $1650, were the following 
indorsements: July 5, 1899, $360 ; Oct. 13, 1899, $540 ; Nov. 1, 
1899, $136. How much was due Dec. 31, 1899, at 6%? 

3. A note for $900 was dated Jan. 2, 1903, and contained the 
following indorsements : May 8, 1903, $100 ; July 15, 1903, $150 ; 
Aug. 12, 1903, $200. What was due Oct. 30, 1903, at 5%? 

4. A note of $1750 with interest at 7%, dated Apr. 1, 1899, was 
indorsed as follows : June 1, 1899, $300 ; Aug. 1, 1899, $400 ; Oct. 
1,1899, $609; Dec. 1, 1899, $200. How much was due Feb. 1, 
1900? 

5. A note of $1400 with interest at 6%, dated Jan. 1, 1900, for 
9 months, was indorsed as follows: Feb. 5, $120; Mar. 1(», $180; 
May 1, $5^2/> ; June 16, $175. How much ^va» Ol\x^ \\X. umX.vrtYV^j'X, 
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TRUE DISCOUNT. 

629. Discount is an aliowance made for ttie payment of a debt, 
a note, or otiier obligation before it is legally due. 

680. The Prosent Worth of a debt due at a future time is its 
value now. It is a sum which if placed on interest at the legal 
rate, will amount to the given debt when it becomes due. 

631. True Diseount is the difference between the amount of a 
debt when legally due and its present worth. 

1. The true discount is the interest on the present worth for the time be- 
tween the payment of the debt and the time it becomes due. 

2- The present worth may be considered the principal, the discount the 
interest, and the debt the amount. 

632. 1. What is the present worth and true discount of a debt 
of $345 due in 3 years, money being worth 5%? 

$1 . 15 = Amount of $1 for 3 yr. Explanation.- 

$345 H- $1 . 15 = 300. . •. $300, present worth. The amount of $1 for 
$345 — $300 = $45, true discount. 3 ye^s at 5% is 

$1.15, hence the 
present worth of $345 is as many dollars as $1.15 is contained times in $345, 
or $300. The true discount is the difference between the debt ($345) and 
the present worth ($300), or $45. 

Bulb. — To find the present worthy ddmde hy the aniountof$lfo^ 
the given time and rate. 

To find the true discount^ subtract the present worth from the 
a/mount due. 

To find the present worth of a debt drawing interest, first find tbe 
amount of the debt at maturity, and then find the present worth of this 
amount at the time the debt is discounted. 

EXAMPLES. 

2. What is the present worth of $560 due in 2 years, money 
being worth 6%? 

3. What are the present worth and true discount of $840, due 
in 3 yr. 4 mo., when money is worth G%? 

4. Find the present worth and true discount of $360.50 due in 
9 months, when money is worth 5%. 

5. Find the present worth and true discount of $425.75 due in 
1 yr. 2 mo., when money is woY\;\i l^o. 
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]. Find the present worth of $536.67 due in 1 yr. 3 mo. 18 da., 
►ney being worth 6%. 

r. A man owes $1200 due m 3 yr. 4 mo. What would pay the 
ot now, money being worth 6% ? 

?. I owe a debt of $150 due in 7 nio. 21 da. I wish to fiay it 
w. How much will pay the debt, money being worth 5%? 

). I can buy a farm for $5000 cash or for $5500 due in 1 yr. 4 
). Which is the better investment and how much, money being 
►rth7%? 

Suggestion. —Compare the cash value with the present worth of $5500. 

10. Mr. Brown owes me $250, due in 6 mo. 21 da. He wishes 
pay me now. What sum should I receive, money being worth 

11. I can buy a horse for $140 cash or for $150 due in 10 months. 
I pay cash do I gain or lose, money being worth 7%? 

12. A farm was sold for $7000 on the following terms : $1000 in 
sh ; one-third of the remainder in 1 yr. ; and the balance in 2 
ars. What was the equivalent cash value of the farm, money 
ingworth6%? 

13. Mr. M. owed a debt of $600 payable in 8 months withinter- 
t at 6%. At the end of 3 months he paid the debt at its then 
esent worth. How much was the debt at the time of payment? 

14. A dealer bought $1200 worth of grain on 3 months' credit, 
d sold it on the same day for cash at a proj&t of Si%. He paid 
B present worth of the grain, money being worth 6%. What 
ts his gain on the grain? 

BANK DISCOUNT. 

633. Bank Discount is the simple interest on a loan, paid in 

Vance, for the number of days the note has to run. 

• 

^n notes without interest, bank discount is reckoned on their face ; on 
ies with interest it is usually reckoned on the amount due at maturity. 
Some States notes mature 3 days later than the time specified. (See 
b. 620). 

J84. The Proceeds of a* note is the sum received by the holder 
tn the bank when the note is discounted. It is the sum dW 
inted loss the discount 
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685. The Term of Discount is the number of days from the 
time of discounting to the time of maturity of the note. 

1. In reckoning the time of discount exclude the day of date, but include 
the day of maturity, counting the actual number of days. 

2. Some banks include both the day of discount and the day of maturity. 
This is notably true of banks in Phila,delphia and Baltimore. The methods 
of bank discount depend upon State laws and in some cases even upon local 
customs. In the City of New York, some banks discount on the basis of 
360, and others on the basis of 365 days to the year ; though the greater 
number discount on the former basis. 

686. Bank Discount is but an application of Percentage in 
which the Face of the note is the lase^ the Rate Per Cent, the 
rate^ and the Bank Discount ihe percentage. 

In the following problems omit days of grace unless otherwise 
stated, and count exact days for term of discount, excluding the 
day of discount but including the day of maturity. * Use bankers' 
interest. 

637. Given the face of the note, the rate, and the time, to 
find the discount and the proceeds. 

1. A note dated June 24, 1899, at 90 days for $540, was dis- 
counted Aug. 1, 1899, at 6%. What was the proceeds?. 



40 



June 24 + 90 da. = Sept. 22 
Aug. 1 to Sept. 22 = 62 da. 
2) $5 

2 
1 

Dis. $4 



70, 

80, 20 
18, 2 



30 da. 



(( 



^%, 62 da. 
Proceeds, $640 — $4.68 = $635.32 

leaves $535.32, the proceeds. 



Explanation.— The note 
matures 90 da. from J una 24, or 
Sept. 22. Since the note was 
discounted Aug. 1, which was 
52 da. before it wan due, we 
find the interest of $540 for 52 
da., which is $4.68, the bank 
discount. This subtracted 
from $540, the face of the note. 



2. A note dated Apr. 1, 1898, at 4 months (grace) for $360, was 
discounted May 1, 1898, at 6%. What were the proceeds? 



Apr. 1 + 4 mo. = Aug. 1^/1. 
May 1 to Aug. 4 = 95 da. 



$3 
1 

Dis. $5 



60, 60 da 
80, 30 *' 
30, 5 



4( 



70 95 da. 



Proceeds, $360 — $5.70 -= $354.30 
the note, ieavos $354.30, the proce^^s. 



Explanation.— The note ma- 
tures 4 mo. from Apr. 1, or Aug* 
1/4. Since the note was dis- 
counted May 1, which wasSSdft. 
before it was due, we find the to* 
tenest of $360 for 95 da, which is 
$5.70, the bank discount Tbis> 
subtracted from $360, the face of 



I 
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Rule. — To find the hank diacotmt^ compute tlie interest on the 
8wm due at maturity for tJie term of discount. 

To find the proceeds^ mbtraxit the hamk discount from the sum due 
at matwrity. 

EXAMPLES. 

Find the bank discount on the following notes : 

3. $280, dated June 1 for 60 days, discounted July 1 at 6%. 

4. $510, dated Feb. 6 for 90 days, discounted Mar. 15 at 6%. 
6. $435, dated May 20 for 2 mo., discounted May 31 at 6%. 

6. $246.85, dated Jan. 16 for 3 mo., discounted Feb. 25 at 5%. 

7. $615.38, dated Sept. 18 for 4 mo., discounted Nov. 1 at 7%. 
Find the proceeds of the following notes : 

8. $175, dated May 4 for 30 days, discounted on date of issue 
at 6%. 

9. $745, dated July 5 for 3 mo. 12 da. (grace) and discounted 
Aug. 17 at 6%. 

10. $575, dated Oct. 27 for 60 days, discounted Nov. 1 at 8%. 

11. $930, dated Aug. 27 for 2 mo. 20 da. (grace), and discounted 
Sept. 10 at 7%. 

12. $648, dated Mar. 13 for 3 mo. discounted Apr. 10 at 6%. 

13. A note for $500, payable in 3 months was dated and dis- 
counted Apr. 1, 1898, at 6%. What was the date of maturity, and 
the proceeds? 

14. A note for $750, payable in 4 months (grace) was dated and 
discounted Mar. 3, 1899. Find the proceeds when discounted 
at 6%. 

15. A 90-day note for $800 was dated June 14, 1899. It was dis- 
counted July 20, 1899, at 6%. Find the discount and the pro- 
ceeds. 

16. Find the date of maturity and the proceeds of a note dated 
Sept 12, 1898, payable in 90 days for $1200 with interest at 6% ; 
discounted Oct. 10, 1898, at 6%. 

17. Find the date of maturity and the proceeds of a note dated 
Apr. 3, 1900, payable in 6 months for $575, with interest at 5% ; 
difloomited Jime 25, 1900, at 6%. 

18. What is the diflFerence between the true discount and the 
bank discount of $960, due in 3 yr. 4 mo., money worth 6^o^\ssi\k 
oonsideriiT^ days of grace ? 
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Find the <ljito of maturity, term of discount, and the proceeds 
of the following notes : 

ID. $700. Boston, Mass., July 21, 1903. 

Tliree monthj< after date I promise to pay J. H. Oise^ or order^ 

Seven Hundred Dollars^ for value i*eceived^ at the First Nontwnd 

Bank. 

Habry Hall. 
Discounted Aug. 4, 1903, at 6%. 

20. $1000. Galveston, Tex., Jan. 6, 1904. 

Sixty days after date^ for value received^ I promise to pay to t*^ 

order of G. W, Minich^ One Thousand Dollars^ at the O^H 

National Bank. 

F. S. Wells. 
Discounted Feb. 7, 1904, at 6%. 

21. $275^. Buffalo, N. Y., Apr. 30, 1904. 

Fowr months after date I promise to pay D. A. Kojin^ or ordeT^ 
Two Hundred Seventy-five and yW Dollars. Value received. 

E. P. Baldwin. 

Discounted June 2, 1904, at 6%. 

Days of grace have been abolished in Mass. (except Sight Drafts )' 
Art. 620. 

22. $456. Denver, Col., Sept. 1, 1904. 

Ninety days after date^ we promise to pay J. A. Riker^ or ordet^^^ 

Four Hundred Fifty-six Dollars^ for value received^ at the Pa/rn^ 

National Bank. 

W. H. Watt. 

T. L: Nash. 

Discounted Sept 1, 1904, at 8%. 

23. $1541. Detroit, Mich., May 28, 1904. 

Five months afterdate^ either of us promises to pay John Crusey^ 

or order^ Fifteen Hundred Forty-one Dollars^ for value recei/ved^ 

with interest at 6%. 

J. M. Bell. 

C. C. Cabb. 

Discounted July 2, 1904, at 6%. 
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24. $850. San Francisco, Cal., Aug 10, 1904. 

Six months after date we^ or either' of tcs, promise to pay J. IL. 

Johnson^ or order ^ Eight Hundred Fifty Dollars^ with interest at 

6 % . VaZioe receiA)ed. 

J. M. Lee. 

C. K. Paul. 

Discounted Nov. 1, 1904, at 8%. 

25. $2000. Philadelphia, Pa., Apr. 2, 1904. 

Three months after date^ for value recei/ved^ I promise to pay 

Geo, W. Polh^ or order ^ Two Thousamd Dollars^ with interest at 

^%, without defalcation. 

Chas. R. Dickinson. 
Discounted Apr. 30, 1904. 

See note 2, Art 635. 

638. Given the time, the rate, and the prod^eeds or the dis- 
count, to find the faee. 

1. I wish to borrow $200 from a bank. For how much must I 
?ive my note at 60 days, discounting at 6% ? 

1^1 . 00 Explanation.— The discount on $1 for ( 

.01 days is .01. Hence, the proceeds of $1 is $1 

\ ]^ minus $.01, or $.99. If the proceeds of %\ is $.99, 

t200 -:- QQ =4^909 09 ^ yield $200 proceeds, it will require a note 

^^^ * whose face is as many dollars as $.99 is con- 
fined times in $200, which are $202.02. 

liuLB. — To find the face of a note^ dimde the given proceeds of 
-^ for the given time amd rate; or dimde tlie discount hy tlie dis- 

^^OtlTlt of $1. 

EXAMPLES. 

2. Whiat is the face of a note at 90 days, the proceeds of which, 
iiscounted at 6%, are $500? 

3. For what sum must a note be drawn at 60 days to net $2400, 
^hen discounted at 6% ? 

4:. The discount at 6% on a 90-day note was $15. What was the 
*ace of the note ? 

5. Mr. Adams paid $24 discount for having a 6 months note 
discounted at 8%. What was the face of the note? 

6. Mr. Hardup owing $450, gave a 60 -day note which was dis- 
^^Unted at 10%. What was the face of the^ nol^ x^Q^\x^^\Rk\iV5 
^Q exact debt! 
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689. A Company is a number of persons associated together for 
the purpose of carrying on some business enterprise. It may or 
may not be incorporated. 

640. A Corporation is an incorporated company authorized by 

law to transact business as a single individual. 

A natural person may do anything not prohibited by law, while a corpo- 
ration can do nothing but what is expressly permitted by its charter. 

641. A Franchise is a right granted by the State to individuals 
or to corporations. Thus, the franchise of a railroad is the right 
to build and operate its road. 

642. A Charter is a contract with the Government which de- 
fines the powers and limitations of a corporation. 

One of the advantages of a charter is that it usually limits the liability 
of each stockholder to the amount he has contributed, while a member of 
an unincorporated company or firm is liable for all the debts of the part- 
nership. 

648. The Capital Stock of a company is the capital or funds 
(property) invested in the business. 

This capital may be increased or diminished by a vote of the majority of 
the stockholders, representing a majority of the stock. 

644. A Share is one of the equal parts into which the capital 
stock is divided. A share usually represents $100 of the capital 
tttock, though it may be of any value agreed upon by the members 
of the corporation. The owner of stock is called a Stockholder. 

645. A Stock Certifieate is the paper issued by a company or 

corporation to its stockholders, signed by the proper officers of the 

company, certifying that they are the owners of a stated number 

of shares of its capital stock at a certain par valuation. 

These certificates are transferable by assignment and may be bou^^ 
nnd sold the same as other property. 

646. The Par Value of a share is the value specified in the oer' 
tiiicate and is usually $100. 
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647. The Market Value of a share is the price at which it can 
be sold. 

When the market value of the shares is greater than their par value, as 
is the case when the business is very profitable, they are said to be above 
par, or at a premium; when the market value is less than the nominal value 
the shares are hdow par, or at a discount (business is unprofitable). 

648. The Gross Eamlngnsi of a company are the total receipts 
of the business before the expenses have been paid. 

649. The Net Earningrs of a company are what is left of the 
gross earnings after all expenses have been paid. 

The net earnings of a company are its clear profits, or net gains. 

650. A Dividend is such portion of the profits of a corporation 
as is divided among its stockholders. It is not customary to pay 
a larger dividend than good interest on the capital invested. 

Stocks sell Dividend- on between the time the dividend is declared and the day 
the books of the company close for transfer. After that date they sell ex-di- 
^dend, i. e., the dividend does not go to the buyer. 

651. A Surplus Fund is a fund created out of the profits remaining 
^fter expenses and dididends have been paid. This excess belongs 
*^o the stockholders. 

652. An Assessment is a sum levied upon stockholders to make 
^p losses, to meet expenses, or to provide for improvements. 

668. Common Stock is the capital stock subscribed by the 
^i:iginal organizers of a corporation. 

664. Treasury Stock is a certain number of shares set aside to 
^>e sold from time to time to secure working capital. 

665. Preferred Stock is that which has preference when divi- 
dends are declared. 

1. The holder of preferred stock will receive interest theron out of the 
profits of the business before the holder of common stock receives any share 
of such profits. 

2. Preferred stock is frequently issued in an effort to raise money when 
» company is financially embarrassed. To those who extend pecuniary aid 
at such a time, preferred stock is issued which entitles the holder to a 
dividend of a specified rate per «ent. before any dividends'can be declared 
on the common stock. 

^ 666. Guaranteed Stock expresses ou its f ac^ tlaa ^w\v.\vy\\V^ o^^ ^ 
certain dividend* 
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657. Cumulative Stock is that form of security on which a 
corporation agrees to pay past dues and unpaid preferences before 
paying any dividends on the Common Stock. 

Hypotheaited stocks or bonds are those deposited as collateral security for 
borrowed money. 

658. Watered Stock is stock issued by a company and dis- 
tributed among its stockholders without subscribing additional 
capital or requiring payment therefor in any other form. 

This is often done, when, by the terms of its charter, a corporaUon is 
forbidden to declare a dividend exceeding a certain rate per cent, ef the 
par value of its stock, or when the stockholders wish to keep the public Id 
ignorance of its large dividends. By distributing additional shares to the 
stockholders a low rate of dividend may be declared upon the increased 
number of shares, which will produce as much income as a high rate upon 
the original capital stock. 

659. A Bond is a written or printed obligation, under the 
makers' seal, whereby the obligor (maker) binds himself, or him- 
self and his heirs, executors or administrators, to pay a certain 
sum of money to another (called obligee) on demand or at a speci- 
fied time. The current forms of bonds generally make interest at 
a fixed rate per cent, payable at stated periods. 

1. Bonds are issued by the U. S. Government, States, Counties, Cities, 
' business corporations, and individuals as security for money borrowed. 

2. Government Bonds are issued by the general government. They are 
usually named from the interest they bear and the year when due ; as U. 
S. 4's of 1907, means United States bonds, bearing 4% interest, payable in 
1907. 

3. Bonds of business corporations and individuals are commonly s«cund 
by mortgage on their real estate and other property. 

1 A corporation may issue several series of bonds and secure their pay- 
ment by mortgages on the same property, in which case each mortgage 
will have priority in its registered order in the County Clerk's Office. 

(a) Mrst Mortgage BondSy being secured by the first mortgage placed on 
the property, constitute a lien prior to any later mortgage. 

(b) C(yn8olidated Bonds are issued when a number of debts, evidenced by 
first, second, third, etc., mortgage bonds, are consolidated in one large (or 
blanket) mortgage, thus putting the several series of bonds on an equal 
footing. 

'Thus, the English Consols (abbreviation of Consolidateds) Bkrehonda ottiiii 
^yp^f — the British having many yeara a^o <^o\i8oUdated tbeir v|uriou9 debt* 
Ufider one iesu^ la this way. 
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660. A Coupon Bond is one with small interest certificates at- 
tached which may be cut oflf and presented for payment as they 
become due. 

These bonds are payable to bearer, and, hence, transferable by mere 
lelivery. 

661. A Regristered Bond is one payable to the owner (or to bis 
)rder) whoso name is registered in the books of the corporation, 
3tc., which issued it. 

These bonds can be transferred on y by personal assignment, and the 
bond must be presented both at the transfer office and at the register office 
when the transfer is made. 

662. A Debenture is a form of corporation bond in general use. 

663. A Sinking^ Fund is the portion of the earnings of a corpo* 
ration set aside periodically to pay off bonds and other obligations 
as they mature. 

664. A Funded Debt is one that has a permanent fund provided 
for its payment. The term is also frequently appried to an issue 
of new bonds, floated at a lower rate of interest *j: raise money to 
pay off bonds bearing a higher rate. 

665. An Unfunded, or Floating Debt, is one of a temporary 
liature, payable out of the current income, and generally not se- 
cured by mortgage or other collateral. 

666. The Interest on Bonds is usually payable quarterly or 
Bemi-annually. 

1. The interest on U. S. bonds is reckoned by the method of exact inter- 
est ; other bonds by the method of common interest. 

2. The checks for interest on government bonds will be cashed by any 
bank, when properly indorsed. 

667. A Broker is a person who brings the buyer and seller 
together. He buys and sells stocks, bonds, and other securities 
or property as an agent for others for a commission. 

668. A Stock Broker is one who buys and sells stocks as an 
agent for other parties. He is usually called simply a Broker. 

Brokers are really agents for others, but on change they stand in the 
mutual relationship of principals 

669. Brokerage is the charge made by brok^T^iot \y^\:^w9,^sA 
Belling stock and other commoditiea 
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670. The Stock Exehang^e is a place where brokers meet daily 
to buy and sell stocks, bonds, and such other securities as may be 
listed at the Exchange. 

Stock Exchange members are of three classes : 

(a) 8calpei'8, or Boom traders^ who buy and sell for themselves b,iid not on 
commission and who close up all their trades each night 

(b) Speculators, dealers or jobbers who also deal for themselves alone but 
hold indefinitely for a rise or decline. 

(c) Brokers or Commission Merchants proper, who deal for others on com- 
mission, and rarely trade for themselves. The number of brokers on the 
Paris Bourse is limited, and they are forbidden by law to deal on their own 
account. 

671. The Commission for buying and selling at the New York 
Stock Exchange is i% on the par value of all stocks and bonds. 
This is $i or $.12^ on a share whose par value is $100, or $1.25 on 
a $1000 bond. The rates of commission depend considerably upon 
the kind of stock bought and sold, and to some extent upon the 
^ocal custom of the city brokers. Usually, however, it is i%. 

672. Listing Stock means having it entered on the list of 
securities regularly traded in on a certain Exchange. To have its 
securities listed gives a corporation the advantage of having at all 
times a quotation showing the market value of its stock. 

673. Stock Quotations are statements giving the market price 
at which stock can be bought and sold. 

1. The quotations are usually given at the market value of each $100 o{ 
the par value of stocks and bonds. Thus, stock quoted at 104i is selling at 
i^fo premium, at 95 at 5% discount ; for it means that a share of the former 
is selling for $104.50, and of the latter at $95 a share. 

2. The Ticker reports market quotations by printing automatically a^ 
breviated names of stocks with their prices on a narrow ribbon of paper. 

3. The par value of some kinds of stock may be only $10 a share, and of 
others $25, or $50, though, as already stated, a share is usually quoted at 
the par value of $100. 

674. A Margin is a sum of money or value in securities deposited 
with a broker to protect him against loss in buying or selling for 
a customer's accoimt. It is generally a partial payment of 6% to 
10% in amount of the par value of the stock, but may be more or 
leas according to agreement. 

1, Brokers allow their customers m\»ereat> on mou^y deposited as margin» 
and charge tbem interest for all sums ex.vexid.^^\ti q«^ Vsc \2(i<^\s ^iqrm^^^ 
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2. Stocks are usually bought or sold " Cask '' to be delivered on the day 
aold, *'i2eflru?ar" to be delivered the next day, "seWer ^ree^^ (8 3), or 
'^ buyer <^ree"(b3). Stock bought '* seller three" means that the seller 
:;an deliver on the day sold, the next day, or the day after the next 
vrithout interest. *' Buyer three" means that the buyer may demand de- 
Livery of the stock at any time within three days without interest, but must 
bake and pay for it by the third day. When stock is sold at the buyer's or 
seller's option for more than three days, the buyer pays 6% interest, unless 
' * fiat " is stipulated in the deal 

3. A person is said to be " Shjort " when he sells stocks which he does not 
Dwn, expecting to buy in time to deliver, and at a lower price so as to make 
a profit. Stock is often borrowed in order to make a delivery, and after- 
wards bought to repay the loan. 

4. An operator is said to be I/mg when he owns or has bought a certain 
stock expecting an advance. 

5. A BvUly on the stock Exchange, is a member who expects the price of 
stocks to advance, and hence bays ** for long account" with the hope of ad- 
vancing prices for profit. 

6. A Bear is one who expects the price of stocks U>faLl (decline in value), 
ind hence sells ** short " that he may profit by the lower price at which he 

)xpect8 to buy, 

7. To Hedge is to buy one stock and sell another with the expectation 
;ha!; the one bought will advance and the one sold will decline. 

8. A Comer is a practical monopoly enabling the operator to control the 
stock or thing cornered and force the price far above iti9 actual value. Bears 
cannot buy the stock cornered to deliver in fulfillment of their contracts, 
except at exorbitant prices. 

9. A Syridicate is a party of capitalists who unite their resources for the 
accomplishment of some financial object. 

10. A Pool or Bing is a combination formed to control the price of stocks. 
Many transactions on the Stock Exchange amount to a wager in which 
the buyer assumes that the price will appreciate and the seller that it will 
decline. 

11. Stock Privileges are options in the nature of formal contracts to buy 
and sell which are sold at a value agreed on and generally described as puts 
and caMs. 

J.2. A Put is a contract to accept upon one day's notice, except the day of 
expiration, a certain commodity at a stipulated price. A put is frequently 
bought as a protection to a speculator against a considerable decline in the 
value of stocks he holds. 

13. A GaM is the reverse of a put, giving its owner the right to demand 
or call for the delivery of the stock or commodity at a stipulated price on 
or before a fixed day. A call may serve a speculator who desires to pur- 
chase certain stocks at the call price on a future day, provided the s,t<yi.ka 
are not brjlow that price in the open market on t»\i© ^«k^ \i\a caJ\ ^QrDXiC"MjX 
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14. Buyer's opUon is applied to a contract la which the purchaser has the 
privilege of takingf a certain stock at a price named within a specified time. 
This option is similar to a call 

15. Seller^s option gives the privilege of delivering a certain stock within 
a specified time. This option is similar to a piU. 

16. A Straddle is the sale of a privilege to either buy or sell. 

17. To cover is to buy in stock to fill a contract in which the operator is 
" short " 

18. A limited order is one given to a broker in which the ciistomer fixes a 
price beyond which he will not ga 

19. A stop order is one given by a customer when buying on a margin to 
sell and close out the trade if the stock declines below a certain point. 
Such an order has the effect of limiting the risk on the transaction to 9^ 
certain amount. 

20. Settlement day is the last day of eieush month when all trades that were^ 
bought for **the account "—that is, not to be delivered or paid for untlL 
settlement day— must be settled. 

675. Computations in Stocks and Bonds may be made in accord- 
ance with the principles of Percentage, the Par Value being the 
ba^e^ the Rate of Premium or Discount the ratej the Premium or 
Discount, the percentages the Market Value above par the amaufUy 
and the Market Value below par the difference. 



1. In stock and bond computations it is much shorter to consider all 
per cent based on the par value as so much money per share or bond. 
Thus, a premium of 8% is $8 per share; a dividend of 6i% is f6 25 pe 
share ; a brokerage of i % is $i, or ^12i per share. This is also the logica! 
method of computing in stocks and bonds, for they are bought and sold b; 
the share or bond. 

2. When stocks or bonds are bought through a broker, the brokerage Iv — 
added to the market value of the stock, or when sold through a b^'oker, 
is deducted from the selling price of the stock. Thus, stock bought at 9£ 



with i % brokerage, would cost the purchaser $96i, or $96.12i, per share 
If sold at 96, brokerage i%, the seller would receive $95|, or ^.87i 
share. 

In the following problems, regard the par value of all stoc^^ 
ind bonds at $100 each unless otherwise stated. 

EXAMPLES. 

676. 1. What is the dividend on $4800 par value of stock, if tlie 
rate of dividend is 5% ? 

4^ X $5 = $240 Explanation— Since the value of the stock is $48tW 

there are 48 aYiarea ; ciTid if the rate of dividend is 5^. 
-'^oh share is $5, and on. A!^ aY^Qixe^VXt \a ^%Wx&»&^^Qct^ 
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2. What is the dividend on $5500 par value of stock, if the rate 
Dt dividend is 4% ? 

3. Find the dividend on $13500 par value of stock, if the rate of 
dividend is 4:i%. 

4. What is the assessment on $8700 par value of stock at 2|% ? 

5. What is the premium on $600 par value of stock, if the rate 
of premium is 3i% ? 

6. What is the discount on $14500 par value of stock, when the 
rate of discount is 3i% ? 

7. A company declares a dividend of 4i%. What is the divi- 
dend on 135 shares? 

8. What is the market value of 40 shares of stock, dividend-on, 
if the rate of premium is 5i% ? 

Suggestion. — The market value of 1 share is $105.50. 

9. What is the market value of 32 shares of stock, dividend-on, 
Lf the rate of premium is 6i% ? 

10. What is the market value of $3000 par value of stocks, if 
he rate of premium is 3t% ? 

11. What is the market value of 25 shares of stock, ex-dividend, 
f the rate of discount is 4i% ? 

1 2. What is the market value of 130 shares of stock, ex-div idend 
f the discount is 71 % ? 

X3. I bought $5000 par value of stock at 5i% discount. How 
>a vich did I pay for the stock ? 

14. Find the market value of $2700 par value of stock, when the 
lUotation is 101i% ? 

15. Find the market value of $4500 par value of stock, when the 
LUotation is 97i. 

16. What is the market value of $21600 par value of stock, when 
^he quotation is 105f ? 

17. Find the cost of $4500 par value of stock at 5 % premium, 
^^^okerage i % . 

^105.125 Explanation.— Since the stock is bought at 5% premium 

45 and the brokerage is i%,the cost of one share is $105,126. 

525625 The cost of 45 shares is 45 times $105,125, or $4730 63. 
_^420500_ 
*4730 . 625 

18. What will be the cost of 60 shares of stock at 3% premlvuxL 
^i^okeragei%? 
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19. What must be paid for 37 shares of stock at 3f % premium, 
brokerage i% ? 

20. How much must be paid for 50 shares of stock ($50) at Ho 
premium, brokerage i% ? 

Suggestion, — 50 shares of $50 stock is equivalent to 25 shares of $100 stock. 

21. What will be the cost of 40 shares of stock ($50) at 6% pre- 
mium, brokerage i% ? 

22. What will be the cost of 70 shares of stock ($50) at 511, 
brokerage i%? 

23. Find the cost of 110 shares of stock at 4% discount, broker- 
age i%. 

24. Find the cost of 130 shares of stock at 98f , brokerage i%» 

25. A man sold 142 shares of N. Y. C. & H. R. R. R. stock at 
114, brokerage i%. How much did he realize from the sale! 

26. Find the net proceeds of the sale of 80 shares of stock at 99, 
brokerage i%. 

27. Mr. Baker bought 85 U. S. 4's at 121i, brokerage i%. 
How much more than the face did he pay for the bonds? 

28. I bought 120 shares of railway stock at 98i, and sold them 
at 103f . What was my net gain, brokerage in each case being i% ! 

29. Mr. Gish purchased through a New York broker 200 shares 
Del. & Hud. R. R. stock at 108i, 150 St. Paul R. R. at 89J, 100 
Long Island R. R. at 95, and 50 Rock Island R. R. stock at 105}. 
How much did they all cost him ? 

30. Mr. French sold through a New York broker 60 U.S. 4}'s 
at 105, 80 W. U. Tel. 6's at 91, 50 Mich. 7's at 112, 70 Cen. R. B. 
N. J. at 92i, and 150 Lehigh Navigation ($50) at 46. What were 
the net proceeds of the entire sale? 

31. The dividend on 50 shares of stock was $175. What was the 
rate per cent of dividend? 

32. The dividend on 76 shares of stock was $342. Find the rate 
per cent, of dividend. 

33. The dividend on $8100 par value of stock was $308.76. 
What was the rate per cent, of dividend? 

34. How much must be paid for $10000 worth, par value, ot U* 

S. 4's at 1121, brokerage i% ? 

Sd. How many shAres of stock at 4% discount can be bought 
for $5000, brokerage i%? 
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$96,125 Explanation.— Since the stock was 

$5000 -f- $96,125 =52+, or bought at 4% discount, the cost of 1 share 
52 shares, and $1.50 over, was $96 plus $i, brokerage, or $96,125. 

Hence, for $5000 as many shares can be 
lx)ught as $96,125 is contained times in $5000, which is 52 times, or 52 shares 
with a surplus of $L50. 

36. How many shares of stock can be bought for $3000, if the 
stock is selling at 5% premium, brokerage i%i 

37. Long Island R. R. stock is quoted at 94. How many shares 
can be purchased for $4000, brokerage i% ? 

38. When Penn. R. R. Stock is quoted at 108, how many shares 
can be secured through a broker for $8000, brokerage i% ? 

39. I wish to invest $10000 in C. R. I. & Pac. stock. The quo- 
tation is 107. How many shares can be obtained, brokerage i%'i 

40. How many shares of Ch. Mil. & St. P. R. R. stock can be 
obtained for $18,000 at llOf, if the brokerasre is i% ? 

41. Am. S. & W. stock ($100) was quoted at 72. How many 
shares could be bought for $2500, brokerage i% ? 

42. How many shares of Reading R. R. stock, at 60^, can be 
bought for $12610? 

43. What income will be derived from investing $5887.50 in 5% 
stock purchased at 98, brokerage i% ? 

$5887.80 -*- $98,125 = 60 Explanation.— Since the stock was pur- 
60 X $5 =$300. chased at 98 and the brokerage was i%, 

each share cost $98,125; and for $5887.50 as 
many shares can be purchased as $98,125 is contained times in $5887.50, 
which is 60 times, or 60 shares. The income at 5 % is $5 on each share, and 
on 60 shares it is 60 times $5, which is $300. 

44. What income will be derived from $8606.25 invested in U. 
S. 4's coup. 1907. at 114f , brokerage i% ? 

45. What income will a man derive from $11462.50 invested in 
U. S. 4's reg. 1907, at 114i, brokerage i% ? 

46. Find the income from $9281.25 invested in Col. Mid. 4's at 
74, brokerage i%. 

47. If $7398 are invested in Chi. B. & Q. 3i's at 102t, broker- 
age i%j what will be the income? 

48. What will be the income from $8680 invested in Sou. Ry. 
6's at 1081, brokerage i% ? 

49. How much must be invested in 5% bonds, \)urcha8ed ol 
102J> brokerage i%y to secure an annual income ol %^^\ 
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^600 -f- $5 = 120 Explanation.— Since the income from Ibcc 

120 X $102f = $12285 is 15. to secure an income of $600 it will requ 

as many bonds as $5 is contained times in 
which are 120 times, or 120 bonds. The price of each bond is $102i+ t^ 
$1021. Hence, the 120 bonds will cost 120 times $102|, or $12285. 




50. What sum must be invested in 4% bonds, at 97i, to seci^^tire 
a yearly income of $500, brokerage i% ? 

51. How much must I invest in 7% bonds, at ll^i, to secura m ^ ^ 
yearly income of $910, brokerage i% ? 

52. How much must I invest in U. S. 4's, at 115, brokerage i^r-% 
to secure an annual income of $1000? 

53. When Un. Pac. 4's are selling at 105i, how much must: be 
invested to produce an annual income of $1200, brokerage i% ? 

54. When the Met. El. 6's are selling at 115 how much must be 
invested to produce a yearly income of $2400, brokerage i% ? 

55. What per cent, income is received on an investment in 5% 
bonds at 25% premium? 

$5 -5- $125 = .04 or 4%. Explanation.— Since 1 bond costs $125, and 

the income from it is $5, the income is j}^, or I ^^ 

4^ of the investment. p-i 

P 5 

Orr = -n' Hence, r = r^F = '^4, or 4 %. 

56. What is my rate per cent, of income from 6% bonds boaght 
at 75? 

57. What is the rate per cent, of income realized on 7% bonds 
bought at 110? 

58. Find the rate per cent, of income realized on 6% bonds at 
96i, brokerage i%. 

59. Find the rate per cent, of income realized on 4J9& bciods 
bought at 87f, brokerage i%, 

60. What is the rate per cent, realized on the investment when 
8% bonds are bought at 160? 

61. At what price must I buy 4% bonds to realize 5% on mj 

investment? 

p 
Suggestion. — B = — * The percentage is $4 per bond. 

62. At what price must 7% bonds be bought to realize 89i od IfeNj 
the investment? j*^^ 

63. What is the price of 9% bonds when only 6% is realized on 1^ 
the in vestm enti I ^^^ 



c 
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64. At what quotation must 5% bonds be bought to realize an 

Bome of 4%, brokerage i%'i 

^ -4- .04: = $125 Explanation.— Since $5, the income of 1 bond, 
25 — $i = $124i is 4% of its cost, the cost is $125 ; but this includes 

the brokerage, which is $|. Hence, the quotation 
1125 minus |i, or |124|. 

65. What is the quotation when 6% on the investment can be 
talized from 3% bonds, if the brokerage is i% ? 

66. Find the quotation when 8 % on the investment is realized 
om 7% bonds, if the brokerage is i% ? 

67. What is the quotation when only 4% can be realized on the 
vestment in 5^% bonds, if the brokerage is i% ? 

68. What is the average rate of income from 4% bonds bought 
• 110, maturing in 20 years? 

20 X $4 = $80 Explanation.— The income of one 4% 

100 houd in 20 years is $80, which, with the 

¥JoQ face value at maturity, give a return of 

-1 -JO $180. Since each bond cost $110 the income 

~~d^ffK ini 20 years is $70, or an average annual in- 

jKYr. _^ OA (ftq KA comc of $3.50 per bond. Since they were 

^i J^ J_ A-i 1 /^ H rjqi o i bought at $110 cach, and the average income 

. ou : ^IW — • Y^^^"T" on $110 is $3.50. the average rate of income 

59. What is the average rate of income from 6% bonds bought 
112, maturing in 20 years? 

To. What per cent, on the investment do 4^% bonds, maturing 
20 years, and bought at 95, pay? 

71. Find the average rate of income from 6% bonds bought at 
0, maturing in 15 years. 

72. What per cent on the investment do 5% bonds, maturing in 
years, pay if bought at par? 

73. How much may be paid for 5% bonds, maturing in 20 years, 
produce 4% income? 

4, «5 Explanation.— A 5% bond bought at par 

2q 2q will bring a full return of $200 in 20 years, but 

S?7 STnri to produce only 4% income the full return is 

^^ 100 ^°^y $180. Hence, to produce only 4%, the 

^— — price paid per bond bears the same relation to 

oO $200 the par value that $200 bears to $180, or 1114% 

OO -5- $180 = 11100 of par value, or lllf 

^•'••'•T' While 1114 is mathematically correct, yet 

^ce quotations in stocks and bonds have fractions only in halves, fourths, 
^ eighths, the result obtained must be modi&ed V> XL^^ic^^X* ^\^gl^^^^\cis^ 
v-ery nearly correct. 
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74. now much may be paid fpr 6% bonds maturing in 20 years 
to produce an income of 5 % ? 

75. What may be paid for 6i% bonds maturing in 20 years to 
produce an income of 6% ? 

76. How much may be paid for 7% bonds maturing in 30 years 
to pro4uce an income of 5 % 2 

77. On June 1, 1 bought 500 Bait. & Ohio pf. stock at 70 (b 30), 
and paid for the same on June 25. How much did the stock cost, 
interest included? How much did I gain, if I sold the stock at 75 
on June 25 2 

78. Which is the better investment, 6% bonds bought at 118, or 
6% bonds bought at 90? 

79. If stock bought at 10% premium will T)ay 5% on the invest- 
ment, what per cent, will it pay if bought at 10% discount? 

80. A dealer in stocks bought Chic. & Nx)r. pf. at 197. If it 
paid a dividend of 12%, what was the rate of income to the in- 
vestor 2 

81. When U. S. 4's are quoted at 104, what sum must be in- 
vested to yield an income of $1000 a year? 

82. Mr. G. owns 500 shares of Cumulative stock of a certain 
corporation. He received in one payment $1500 as past dues and 
a dividend of 5%. How much did Mr. G. receive? 

83. A company paid 4^% on Hypothecated bonds amounting to 
$897400. What was the sum paid 2 

84. Mr. R. has $6000 invested in 7% first mortgage bonds. He 
also owns 75 shares ($50) of a certain mining stock which pays 
him 5% semi-annually. How much is Mr. R.'s income from these 
two investments? 

85. Mr. S. has an annual income of $975 from an investment of 
$15000 in Consolidated bonds. What rate per cent, does he re- 
ceive 2 

86. What is the annual income from $12000 invested in bonds 
bearing li% interest quarterly 2 ^ 

87. What would be the cost of 400 Mil. L. S. & W. 6's at 138}, 
brokerage i% 2 

88. When Mor. & Es. cons. gtd. 7'8 are quoted at 130|, wbtt 
rate per ceDt does the stock pay ou the actual investment, if the 

brokerage is ^% 2 
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89. If i% bonds fflOO) shoald Bell at 61 what rate per cent 
would they pay on the inTestmeat, brokerage i%^ 

677. Buying: uid selling on mai^rln. 

1. On Mar. 1, 1900, 1. M. Flush instructed hia broker to buy for 
him 100 shares of Man. El. stock and deposited with the broker 
$1000 margin. On Mar. 10, the stock was purchased at 90. On 
Mar. 22, he sold the stock at 88. What was the balance due Mr. 
Fluah on Mar. SI, and what was his loset 

I. M. !Fldbh. 



Bot. 100 Mftn. El. 

ateoi, 
Int. on Bal, , 

Balance, 



1 Cash depoBited, 
Int. OQ depoait, 

Sold 100 Man. El. 
at 871. 

Int. on Bal., 



Margie depoBited, flOOO 
Balance due, 761.63 

LOBB, ^307 

Explanation. — The form here given shows a oustomer's account as 
oommonly kept b; a broker. The brokerage is added to the purchase and 
deducted from the sale, and interest is calculated on the balances. There 
is a credit balance of (1000 from Mar. 1 to Mar. 10, on nhich the Interest Is 
tl.SO ; a debit balance of $8012.50 from Mar. 10 to Mar. 22, on which the In- 
terest Is $16 03 ; and a credit balance of |7T6 from Mar. 22 to Mar. 31, on 
which the interest Is |1.16. 

On oloaing the acoount, it is found that there is a balance of $761.63 due 
Hr. Flush. Since he had deposited f 1000, and has a credit balance of only 
1761.63, hi§ loaa is the difference, or $286.37. 



EXAMPLEB. 

2. Mr. L. K. Wise directed hia broker to purchase 200 Del. & 
Hudson stock, and deposited $2000 margin, Jan. 1, 1900. On Jan. 
7, the stock was purchased at 108, and sold Jan. 25, at 110^. How 
much did Mr. Wise gain, ^nd what was the balance due him by 
the broker on Feb. 1? 

3. On Apr. 2, 1900, I deposited with my broker $2500 margin 
for parchasing on the same day 250 Bait. & Ohio stock at 73f . 
He sold tJiie stock Apr. 20, at 76i, and remitted the balance dua 
me. Hov much did he remii\ and 'what was niy t^^X^ y^q'°^'^ 
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4. Mr. Greene deposited $5000 margin with his broker to pur^ 
chase 500 Peo. Gas & C. stock. The margin was deposited ot^ 
May 25, and the stock was purchased on June 6, at fi8J. On June 
15, the stock was sold at 101- Find the balance due Mr. Crreene 
on July 1, and his gain. 

5. On SepL ], 1900, L L. Bisk deposited with his broker (5000 
margin and instructed him to buy 500 shares of a certain stock at 
once. The stock was bought on the same day at 96. Instead of 
raising, as was expected, the stock immediately began to depre- 
ciate. On Sept. 25, Mr. Risk was forced by circumstances to in- 
struct his broker to sell all the stock at the quotations for the day, 
which was 85|. What was Mr. Bisk's loss I 

678. Baylngf and selUng short. 

1. Wm. H. Snoke sold "short" July 18, 1900, through bis 

broker 200 shares Fed. Steel pf. stock at 66, and "covered" the 

sale July 30, at 62. Mr. Snoke placed 12000 as margin with the 

broker on July 18. What was his net profits 

Wm. H. Snoke. 



Ceah deposited, 

BtfiS^,' 

Dn deposit, 



Balance, fS^Si 

Deposit, 200 

Gain. « T54 
The maDuer and form of keeping the cuBtomer's account ia buying mi 
Belling " short " dlfFerB little from the method wbeo buying and BeUlag 
on margin. A margin la usually deposited on which Interest is allowed. 
Oii"short" sales the stock is often borrowed for delivery and replaced 
when purchase is made. No interest is charged for this accommodation. 

EXAMPLES. 

2. On Oct 1, 1900, E. O. Wells deposited $1000 niargin with 
his broker and sold through hira 100 shares Den. & B. G. pt 
stock at Ofii, "short." On Oct. 15, the "short" was "covered" 
at 63i, What was the profit, the stock having been borrowed f« 
delivery ? 

3. Nov. 8, 1900,1 deposited $3000 margin and sold "short" 
through my broker 300 shares M. & St. L. pf. at 92, and Nov. 96 
''covered " my "short" by buying at 90. Allowing 6% intorestf 

what was the baiance due me, and 'w\uA. '^Naa i&^ Q«^\txofitl 



EXCHANGE. 

679. Exchange is the system of making payments between 
persons in distant places by means of Drafts or Bills of Ex- 
chmge. 

680. A Draft, or Bill of Exchangee, is a written order drawn 
by one person (the drawer) upon another person (the drawee) 
directing him to pay a specified sum of money to the order of the 
drawer or to a third person (the payee). 

A draft, or bill of exchange, is frequently called an "exchange.''* 

681. Domestic, or Inland, Exchange is the exchange between 
places in the same state or country. 

682. Forelgpil Exchange is the exchange between places in dif- 
ferent states or countries. 

683. The Balance of Trade between two places is the difference 
in the value of their commercial transactions. This difference 
consists in the net amount due from one to the other. 

Thus, if the purchases made by London of New York amount to $30,000,- 
000 and the purchases made by New York of London amount to $28,000,000, 
the boZance of trade is $2,000,000 in favor of New York, or against London. 

684. Exchange is at pa/r when a draft or bill sells for its face. 

It is above paA\ or at a premium^ when it sells for more than its 

face ; 9xAhdow par^ or at a discount^ when it sells for less than its 

face. 

L The rate of exchange between two places depends upon the course of 
trade. If the trade between New York and Chicago is equal, exchange is 
at par. If New York owes Chicago more than Chicago owes New York, 
the drafts are at a premium in New York ; for the demand in New York 
for drafts on Chicago is greater than the~ demand in Chicago for drafts on 
New York. 

2. The reason why the banks in New York, in the above case, would charge 
a premium is because they must be at the expense of sending money to the 
Chicago banks, or be charged with interest on their unpaid balance. On 
the other hand, the Chicago banks would sell at a discount in order to get 
the money owed them in New York immediately. 

3. The rate of exchange is limited by the cost of shipping gold or currency 
liy express. The premium or discount will not exceed this cost ; otherwise 
^be money would be sent by express. 
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4. A time draft, or bill of exchange, is also subject to a bank discount on 
its face value for the time it has to run before becoming due. 

DOMESTIC EXCHANGE. 

685. Domestic Exchangee is the exchange between cwo places 
in the same state or country. 

686. A Bank Draft is a written order drawn by one bank upon 
another bank directing it to pay a specified sum of money to a 
third partv or to his order. 

Bank Draft. 
City National Baak. No. 1847. 

$365^ New YoRk, July 20, 1900. 

Pay to the order of Wm. J. Milne $365yft 
Three Hund/red SJicntoj^fmA^ _^ __ ^_^^^_^__^_^__ _^ DnIUn. 

To First National Bank, G. S. Whitson, 

Chicago, 111. Cashier. 

Explanation.— Suppose Wm. J. Milne of New York wishes to remit 
$365 to A. B. Cook in Chicago, he buys of a New York Bank a draft on a 
Chicago bank, having the draft made payable to the order of himself (as 
above). He then indorses it iri full, ** Pay A. B. Cook or order. Wm. J. 
Milne," encloses the draft in a letter, and mails it to A. B. Cook. When 
Mr. Cook desires the draft cashed, he goes to the bank with which he 
does business, or to any other bank, indorses the draft in blanks presents it 
for payment, and receives the money. 

Mr. Milne could have had the draft written ** Pay to the order of A. B. 
Cook " instead of to himself when he would have mailed it without any in- 
dorsement ; but the former method is preferred because Mr. Milne's name 
appears upon the draft and the paper itself is evidence of payment by him 
to Mr. Cook. In cases of litigation, the draft can be obtained from the bank 
which issued it, as a bank's own cancelled drafts are always returned. 

687. Bank drafts are the principal means by which remittances 
are made from one part of the country to another. Nearly all 
brokers keep money deposited with some one bank, called a cor- 
respondent, at one or more of the great money centers, such as 
New York, Chicago, Boston, St. Louis, Philadelphia, New Orleans, 
and San Francisco. Upon these correspondents banks draw drafts 
to sell to their customers for remittances to creditors. The banks 
make a profit on the drafts by charging '^ exchange," " premium," 
or 'M)rokerage." 

The drafts are drawn on the correspondent nearest to the creditors, and 
are received either at the bank drawn on or at any other bank tributary 
/!0 the moDcy center at their face valu^. 
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688, A Commereial Draft is a written order drawn by one per- 
>ii or firm requesting a second person or firm to pay to the order 
f the drawer or to a third person or firm, at sight or on time, a 
)ecified smn of money. (See p. 260). 

1. Bank drafts are drawn against cash balances on deposit ; commercial 
afts are drawn to collect a debt. Business men generally draw their 
%tta in favor of the bank where they keep their deposits. This is called 
iwing on a person or firm through t/ie hank. But they are also frequently 
iwn to cancel a debt. Thus, if A in Denver owes B in Boston $200, and 
Ji Boston owes C in Denver $200, B by drawing on A in favor of C, can 
)id the expense and inconvenience of transmitting money to and fro. C 
Denver presents the draft for payment to A of Denver. A pays C $200, 
1 the indebtedness of both A and B is cancelled. 

I. Remittances may also be made by Post Office money order, express 
ney order, and telegraphic money order. Coin and currency may be 
it by express or by registered letter. The various orders are sold at 
edule prices which are subject to change, and not at a certain rate per 
it. To register a letter costs eight cents besides the regular postage. 

589. Computations in exchange are based upon the principles 
percentage, the Face of Draft being the hase^ the Rate of Ex- 
mge the ratej the Premium or Discount the jpercentdge^ and the 
st of Draft the amount or difference. 

rime drafts are discounted in the same manner as promissory notes, 
)Ugh it is usually more convenient to first find the cost of $1 of draft as a 
lis. 

590. 1. What will be the cost of a sight draft of $200 at i% 
imium? 



Bl + $.00i =$1.00^. Explanation.— Since exchange is at i% 
OOi X 200 = $200.26 premium, every dollar of draft will cost 

$1.00i. and a draft of $200 will cost 200 times 
XH, or $200.25. 

I, What will be the cost of a bank draft of $160 at ^% pre- 
um? 

^. What will be the cost of a draft of $300 at 1% premium? 

L What will be the cost of a draft for $495.20 at i% premium? 

). What will be the cost of a draft for $108 at i% discount? 

). Find the cost of a draft of $275 at | % discount. 

r. Find the cost of a draft of $367.50 at i% discount. 

\. Find tiie cost of a draft on Chicago for $425 at i% premium 

). Find the cost of a draft on Philadelphia for $800 ati% dis- 
mt. 
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10« Find the cost of a draft on Charleston for $560 at |% dis- 
count. 

11. What will be the cost of a draft in Topeka for $300 on Bal- 
timore payable 60 days after date at i% premium, and interest 
at6%? 

$1 + I.OOi = $1.00i Explanation.— Since the exchange is 

$1.0025 — $.01 == $.9925 at i% premium, every dollar of the draft 

$.9925 X 300 =$297.75 would cost $1.00i, or $1.0025. if paid at 

sight. But the draft is not to be paid in 
Baltimore for 60 days, hence the banker in Topeka has the use of the 
money for 60 days, and allows the bank discount on the face of the draft for 
that time. The bank discouut at 6 % for 60 days is $.01 on $1, which sub- 
tracted from $1.0025 gives $. 9925, the cost of $1 of the draft. Since the draft 
is for $300, it will cost 300 times $ 9925, or $297. 75. 

12. What will be the cost of a 60-day draft on Bangor for $1200 
at f % premium, interest at 6% ? 

13. How much must be paid for a draft of $560 on Denver, pay- 
able in 2 months, exchange being at i% discount, interest at 8%? 

14. What will be the cost of a 90-day draft on New York for 
$1500 at i% premium, interest at 6% ? 

15. Find the cost of a draft on St. Louis for $1350, payable in 
60 days, exchange being at |% discount, and interest at 8%. 

16. What will be the cost of a draft on Savannah for $437.65 
payable 3 mo. after date ^ exchange being at i% premium, and in- 
terest at 7% ? 

17. What is the face of a draft which can be bought for $796 
when the exchange is at i% discount? 

1 1 __ $.005 = $. 995 Explanation.— Since exchange is at i% dis- 
$796 -^ $.995 = 800 count, a draft of $1 will cost $.995, and $796 will 
times, or S800. buy a draft for as many times $1 as $.995 is con. 

tained times in $796, or $800. 

18. What is the face of a draft which can be bought for $457.80, 
when the exchange is at t% discount? 

19. Find the face of a draft which can be bought for $1000, 
when the exchange is at i% premium. 

20. Find the face of a draft which may be bought on Nev 
Orleans for $1488.75, when the exchange is at f % discount 

^i. How large a draft on Kansas City may be bought in Wash- 
r»^on for $2000y when the exchange \a \% vJASfcovwiVK 
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2.The cost of a Chicago draft at i% premium, payable 30 days 
)rdate, was $1604. What was the face of the draft, money 
igworth6%? 



. + $.0075 = $1.0075. EXPLANATION.-Since the ex- 

1075 _ 1.005 =$1.0025. change was at f% premium, it 

;04 -^ $1.0025 = 1600 times, would cost $1.0075 to buy a draft 
1600. ol $1, payable at sight. But since 

the draft was payable 30 days after 

t the banker allowed the bank discount on the face of the draft for 

time, or $.005 on every dollar. Hence, a draft of $1 cost $1.0C25 ; and 

Mt $1604, the face of the draft was as many times $1 as $1.0025 is con- 

)d times in $1604, or $1600. 

\. The cost of a 60-day draft at i% premium was $683.50. 
it was the face of the draft, money being worth 6% ? 

[. 1 bought a draft on New York payable 2 months after date 
% discount, for $580. What was the face of the draft, money 
g worth 6%? 

>. Mr. M. bought a 45-day draft at li% discount. What was 
face of the draft, money being worth 6%, that cost $981.25? 

5. An agent in Chicago bought for a Boston firm 5000 bushels 
irheat at 711 cents a bushel. He charged 1^% commission for 
ing the wheat. The firm sent him a bank draft for the full 
►unt. What was the cost of the draft, exchange being at i% 
ount? 

r. I bought goods of a wholesale merchant in Philadelphia 
hunting to $2367 at 5 % off if paid within 30 days. At the end 
days I bought a 15-day draft at f % discount, to pay for the 
ds. What was the face of the draft and what did I pay for it, 
ley being worth 6% ? 

3. A New York firm received a shipment of flour from St. 
1, amounting to $6000, and remitted the money by a 30-day 
ft at 7%, exchange being at t% discount. What did the firm 
for the draft? 

d. Mr. B. received a draft for $375, which cost him i% to get 
ished. What should have been the face to realize $375 ? 

[). A cotton broker of Boston bought a 45-day draft on Mobile 
17200 at f % discount, paying ^% for brokerage. How much 
he pay for the draft, money being \voT\k ^%\ 
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FOREIGN EXCHANGE. 

691. Foreign Exchange refers to drafts, or bills of exchange, 
drawn in one state or country and payable in another. 

1. Foreign bills of exchange are usually expressed in the money of the 
country on which they are drawn. Thus, drafts drawn on persons and 
banks in England, Ireland, and Scotland, are expressed in pounds, shil- 
lings, and pence ; on those in France, Belgium, and Switzerland in francs; 
on those in Germany in marks ; on those in Holland in guilders. 

2. The draft, or bill of exchange, is the oldest negotiable paper. The 
early Italian and Jewish merchants devised credit instruments which later 
developed into bills of exchange. Even as far back as the fourteenth cen- 
tury, bills of exchange of much the same form as those of the present day. 
were used and for similar purposes. 

692. The Par of Exchangee is the established value of the money 
of one country expressed in the currency of another. 

1. The intrinsic par of exchange is the real value of the coin of one coun- 
try in the coin of another, based upon the relative weight and fineness of 
the metals of which they are composed. Thus, the pound sterling, or sov- 
ereign, of Great Britain contains 113 grains of pure gold, and the dollar of 
the United States 23.22 grains of pure gold. The pound contains practi- 
cally 4.8665 times as many grains of pure gold as the gold dollar, hence its 
intrinsic value is 4.8665 times as much, or $4.8665. 

2. The commercial par of exchange is the market value of the currency 
of one country as compared with that of another, determined by the re- 
quirements of trade. 

693. A Set of Exchange is a bill of exchange drawn in sets of 
two or three, of the same date and tenor, each containing a condi- 
tion that it shall continue payable only while neither of the others 
is paid. 

1. It was formerly the custom to send each bill of a set of foreign ex- 
change by a different steamer to guard against loss or delay ; and when 
one of the set was paid, the others were worthless. Now, owing to the 
efficient mail service which is rapid and about as sure as on land, only one 
is usually sent, especially between America and Europe, the others being 
retained. 

2. Bills of exchange are usually made payable at sight or at sixty days 
sights The former are frequently called ** short '' exchange, and the latter 
** long '* exchange. The latter is sold at a rate below that of ** short" ex- 
change sufficient to make the difference in interest of the classes of bills. 
Three days of grace are usually allowed on all foreign bills. 

3. Foreign bills of exchange are drawn upon Amsterdam, Berlin, Ham- 
burg", and other commercial centers, but drafts upon London and Paris are 

much more common^ because they are paVd m ^117 ^^T\t q\^\sx^\(^« 
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Exchmge for £150. New York, July 25, 1900. 

Sixty days after sight of this First of Excham^e (Sec- 
ond a/nd Third of samie date and tenor unpaid)^ pay to 
Cynis Leidig, or order^ One Hundred Fifty Pounds 
Sterling. Value received^ and charge the sa/me to the 
accawnt of 



To Brown Bros., 
London. 
No. 1267. 



P. D. Bermont & Sons. 



Exchmige for £150. New York, July 25, 1900. 

Sixty days after sight of this Second of Exchange 
(Fvrst and Third of same date and tenor unpaid)^ pay 
to Cyrus Leidig^ or order ^ One Hundred Fifty Pounds 
Sterli/ng. Value received^ and clmrge the same to the 
account of 



2 



To Brown Bros., 
London. 
No. 1267. 



P. D. Bermont & Sons. 



Exchmige for £150. New York, July 25, 1900. 

Sixty days after sight of this Third of Exchange 
(Fi/rst and Second of same date and tenor unpaid) .^ pay 
to Gyrus Leidig^ or ordei^ One Hundred Fifty Pounds 
Sterling. Value received^ and charge the same to the 
account of 



3 



To Brown Bros., 
London. 
No. 1267. 



P. D. Bermont & Sons. 
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694. A Documentary Bill of Exchange is a bill drawn by a 
shipper upon his consignee against merchandise shipped, accom- 
panied by a bill of lading indorsed to order of the payee, and an 
insurance certificate covering the merchandise against which the 
bill is drawn. 

695. A Letter of Credit is a letter issued by a banking house 
to a person who expects to travel abroad, and addressed to its 
foreign correspondents requesting them to furnish the traveler 
with money in sums to suit his convenience until the total amount 
specified in the letter has been obtained. 

The advantages of a letter of credit are that it is payable at Beveral 
places, at different times, and in variable sums. A bill of exchange is pay- 
able only at one time and in one payment. 

696. A Cable Transfer is a remittance of money to a foreign 
country by telegraph (cablegram). 

Cable transfers are made through bankers. The amount of business 
done in this way is constantly increasing. 

697. The Rate of Exchange is the market value in one country 
of bills of exchange drawn on another. 

1. The commercial par of exchange is about the same as the intrinsic 
value of the coin represented by its face plus the express charges and in8U^ 
anee of shipping coin or bullion from one country to another. When it is 
greater than this, gold can be exported at a profit ; and when less than its 
intrinsic value and cost of shipment and insurance, gold can be imported at 
a profit. 

2. When quotations of Foreign Exchange are given, exchange on Eng- 
land is quoted by giving the value of £1 in dollars and cents ; exchanjife on 
France, Belgium, and Switzerland, by giving the value of $1 in francs and 
centimes (hundredths of a franc); exchange on Germany by giving the 
value of 4 marks (reichsmarks) in cents ; exchange on Amsterdam by giving 
the value of 1 guilder (gulden) or fiorin in cents. 

3. When bills of exchange are bought and sold through brokers, the 
brokerage is computed on the market value and added to the market value 
to find the total cost to the purchaser, or deducted from the market value 
to find the net proceeds due the seller. 

698. 1. What will be the cost of a bill of exchange on Liver- 
pool for £250 S s. 6 d., when exchange is $4,862? 

SoMion.—£250 8 s. 6 d. = £250.425. Since £1 costs $4,801, £2B0.42& will 
cost 250.426 times $4 86f. or $1218M. 
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2. A bill of exchange on London cost 12565. 30. What was the 
face of the bill, exchange being $4.87? 

/SbZiition.— $2565.30 -5- $4.87 = 526.7566. or £526.7656. £526.7566 =£526 
15 «. 1 d , the face of the bill. 

EXAMPLES. 

3- What will be the cost of a bill of exchange on London for 
JC150, exchange at $4.86i? 

4. What wiU be the cost of a sight exchange on London for 
£445 15 8. when exchange is quoted at $4.86i? 

6. A merchant in New York bought a bill of exchange on Lon- 
don for which he paid $3600. What was the face of the bill, ex- 
change at $4.85? 

6. Find the cost of a bill of exchange on Liverpool for £186 
12 8. 6 d.^ when the quotation is $4.86^. 

7. I purchased through a broker a bill of exchange on London 
of £540 at 4.85|. The brokerage was i%. What was the total 
cost? 

8. What will be the cost of a bill of exchange on Paris for 3000 
francs, when exchange is at 5.20? 

Suggestion. — See p. 292, note 2. 

9. Find the cost of a bill of exchange on Paris for 500 francs, 
bought at 5.19i. 

10. What will be the cost of a bill of exchange on Hamburg for 
1200 mai*ks when exchange is at 94^? 

11. What will be the cost of a bill of exchange on Berlin for 
10000 marks when exchange is quoted at 95i? 

12. I sold a bill of exchange on Berlin for 12000 marks, through 
a broker who charged me i%. What were the net proceeds due 
me? 

13. Find the cost of a bill of exchange on Amsterdam for 6000 
guilders, at 40^. 

14. What will be the cost of a draft on Bremen at 60 days' sight 
of 4560 marks when exchange is at 94i? 

Suggestion, — ^The exchaDge 94i is the quotation for 60 days. Quotations 
of Foreign Exchange are usually given for sight bills, and also for bills at 
60 days. See Art. 693, note 2 

15. A Philadelphia merchant bought a bill of exchange on Am- 
sterdam at 60 days' sight for 16784 guilders, at 39i. How much 
did he pay for the bill.^ 
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16. The cost of a bill of exchange on Lyons, bought at 5.20, 
was $1263.75 which included a brokerage of i%. What was the 
face of the bill? 

17. A merchant of London bought 25000 bushels of Minnesota 
wheat at 70 cents a bushel, and remitted a draft in settlement 
What did he pa.y for the draft, exchange being 4.86|? 

18. When Penn. R. R. stock is quoted at 128, what should be 
the equivalent London quotation of the' stock, exchange being 4.869 

128% of $5 =$6.40 Explanation.— American securities 

$6.40 -^ $4.86 = 1.3168+, are quoted in London on a fixed basis of 
or 131f % + or 131f . $5 to the £. Hence, to find the equivalent 

London quotation, multiply the AmericaD 
quotation by 5 and divide the product by the rate of exchange. (See ex- 
planation to problem 73, page 281.) 

19. Find the equivalent London quotation of C. R. I. & Pac. K. 
R. stock quoted in New York at 108, exchange at 4.86^. 

20. Am. Tin Plate pf . stock was quoted in New York at Y4J. 
What was the equivalent quotation in London if the exchange was 

4.85? 

21. When Del. & Hud. R. R. stock is quoted in London at ll^i, 

what is the equivalent New York quotation, exchange at 4.86? 

/Si^^estton.— Multiply the London quotation by the rate of exchange and 
divide the product by 5. 

22. When Louis. & Nash. R. R. stock is quoted in London at 
76, what is the equivalent New York quotation, if the rate of ex- 
change is 4. 86i ? 

23. When Chic. & Nor. R. R. stock is quoted in New York at 
197, what is the equivalent London quotation, the course of ex- 
change being 4.85f ? 

24. When Union Pac. pf . stock is' quoted in London at 80, what 
is the equivalent New York quotation, exchange being quoted at 

4.861? 

25. An English manufacturer drew a bill of exchange for £360 
15 8, 6 ^. on a Chambersburg, Pa., merchant. The draft was pre- 
sented to the drawee by a local bank, and paid by check. Find 
the face of the check, exchange being 4.85i, and collection i%. 

26. A New York Jeweler bought a bill of exchange on Geneva 
for which ho paid $5785. What was the face of the bill, the 
course of exchange being 5.16^? 



BANKS AND BANKING. 

699. A Bank is an incorporated institution which deals in 
money and commercial paper. 

700. The business of a bank consists chiefly in receiving de- 
posits of money for the safe keeping and convenience of custom- 
ers, lending money, discounting commercial paper, issuing notes 
for circulation, and in facilitating the sending of money from one 
place to another by means of checks, drafts, or bills of exchange. 

Banks receive deposits without charge for safe keeping, and usually pay 
QO interest on them. Loans, however, are made from deposits at a lawful 
rate and in sums sufficient to fully pay for keeping the accounts of de- 
positors. 

701. Banks are of two principal classes. National banks and 
State banks. 

There are also banks conducted by private individuals just as any other 
business. These are called Private banks. 

NATIONAL BANKS. 

702. A National Bank is one which is organized under the 
National Banking Act of Congress. 

The National Banking Act provides for the organization of 
banking associations to be formed of any number of persons not 
less than five. 

No banking association can be organized with a capital of less 
than f 100000 except in towns whose population does not exceed 
6000, where, with the approval of the Secretary of the Treasury, 
they may be formed with a capital of $50000, and in towns of less 
than 3000 inhabitants with a capital of $25000. 

In cities of over 50,000 inhabitants, the capital must not be less 
than $200000. This is to be divided into shares of stock of $100 
each. 

The stockholders of national banks are individually liable equally 
and ratably, and not for one another, for the debts of the bank to 
an amount equal to their stock in the bank at the par value thereof, 
n addition to the amount invested in such shares*. 

206 
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National banks are njt allowed to lend money on real estate 
security ; and real estate purchased or mortgaged to secure a pre- 
vious debt must be disposed of within five years. 

All national banks are subject to periodical visitation and ex- 
amination by the National Bank Examiner who can, upon the 
detection of any dishonesty or failure to comply with the law, 
order a bank closed for full investigation. 

703. National Bank Notes. A national bank may issue notes 
for circulation by depositing as security with the United States 
Treasurer registered bonds. These bonds are held as security for 
the circulating notes, which in case the bank should fail, the Gov- 
ernment will redeem. A bank is allowed to issue circulating 
notes to the amount of the par value of the bonds deposited, but 
in no case can a bank have a circulation greater than its capital 
stock actually paid in. 

1. A national bank is required to keep on deposit in the treasury of the 
United States, a sum equal to 5% of its circulation for the purpose of re- 
deeming its notes. 

2. No national bank may complete its organization cr commence the 
banking business until it shall have deposited with the Treasurer of the 
U. S. interest bearing U. S. bonds to an amount not less than one-fourth of 
the capitaL 

704. Reserve Fund. The national banks in the cities of Bos- 
ton, Albany, New York, Philadelphia, Baltimore, Washington, 
Pittsburg, Cleveland, Detroit, Chicago, Milwaukee, Louisville, 
St. Louis, New Orleans, and San Francisco, are required to keep 
a reserve fund equal to 26% of their deposits; and all other na- 
tional banks are required to keep 15% as a Reserve Fund, Any 
excess above the requirements is called the Surplus Reserve. 

705. Surplus Fund. National banks are also required by lavr 
to set aside, before the usual semi-annual dividends are declared, 
yV of their net earnings for the preceding half year as a Surplus 
Fund until this fund amounts to 20 % of the capital. 

706. Annual Tax. National banks pay, under section 13 of the 
Act of Congress approved March 14, 1900, a semi-annual tax of 
i of 1% to the Government on the average amount of their circu- 
lating notes. 

707» Advantag^es. While a tax is paid upon the circulatioD, & 
national bank possesses the ioHowitig udiN^wVa^^t^; It is exempt 
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from a tax on bonds deposited with the United States Treasurer, 
and also receives interest upon them. At the same time the bank 
lends and uses its circulating notes at a profit. In other words, 
the bank receives interest on the bonds deposited with the Gov- 
ernment, and may issue the par value of the bonds in national 
bank notes which cost the bank but a trifle for the paper and en- 
^avin^, and which it lends and uses as any other currency, 
ihua making double interest on the same capital. 

A national bank desiring to go into liquidation is required by law to 
deposit with the United States Treasurer six months before such liquida- 
tion, an amount of lawful money equal to its outstanding circulation. A 
sufficient amount of the money thus deposited must remain in the Treasury 
until the last outstanding note shall have been presented for payment. 
The Government derives the benefit of lost or destroyed notes. 

708. 1. In a town of 4739 inhabitants it is desired to organize 
a national bank. How many persons are necessary for organiza- 
tion and what amount of capital is required ? 

2. A city having a population of 51209, wishes to have a new 
national bank. What must be the amount of capital necessary to 
organize the bank, and what will be the par value of a share of 
the stock? 

3. A national bank having a paid up capital of $300,000 desires 
to issue circulating notes. What is the least amount of registered 
bonds that it can deposit as security for such notes? What 
amount of notes will it receive? 

4. A bank deposited $375000 in bonds with the Government. 
How much is its redemption fund ? 

5. What is the annual tax paid by a bank having an average 
circulation of $287654? 

6. A national bank in Philadelphia had deposits amounting to 
$675420. What was its reserve fund ? 

7. A certain national bank had a capital of $750000, but by poor 
management it lost $180000. The loss was made up by assessment 
of the stockholders. What was the rate of assessment ? 

8. Mr. B. owned 25 shares of stock in the bank referred to 
in the last problem. How much did he have to pay ? 

9. A national bank with a capital of $825000 earned $37500 net 
profits in 6 months. The surplus fund was 15% of the capital. 
What amount was carried to this fund, and how much will remaia. 
of the profits after declaring a semi-annuaV d\N\dLe>\iA. ol^\°Io\ 
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SAVINGS BANKS. 

709. A Savings Bank is an institution which receives deposits 

of money for safe keeping, and allows interest to depositors. 

A savings bank supplies each of its depositors with a bank book in which 
are entered the sums as deposited or withdrawn. At certain regular periods 
the interest at a fixed rate is computed on all sums that have been on inter- 
est for the required term. This interest, if not withdrawn, is placed to the 
credit of the depositor and draws interest the same as deposits. 

710. An Interest Term is the period of time for which interest 
is regularly declared on deposits. 

1. The interest term is usually 6 months, commencing Jan. 1 and July 1 ; 
but with some banks it is only three months, commencing Jan. 1, Apr. 1, 
July 1, and Oct 1. 

2. Some banks allow interest on money which has been on deposit during 
an entire quarter previous to interest day, while others allow interest on 
sums which have been deposited on or before the first of any month from 
the beginning of the month to the end of the interest term. No interest is 
allowed on sums withdrawn before interest day. 

711. Savings banks are conducted in accordance with the laws 
of the state in which they are located. Some states place a limit 
to the size of deposits, fix the rate of interest which the banks 
must allow, and in other ways direct or control their management. 

712. Interest is not usually allowed by savings banks on money 
deposited or withdrawn during an interest term. Hence, interest 
calculations are generally made according to the following : 

Rule. — Compute the interest at the end of the interest term on 

the smallest halance on deposit at any time duri/ng the term,. 

To find the interest lor more than one term, consider the interest at the 
end of each term as a deposit on the first day of the next term. 

In the following problems, unless otherwise stated, deposits 
draw interest at 4% per annum, and the interest terms are 3 
months, beginning Jan. 1, Apr. 1, July 1, and Oct. 1. 

EXAMPLES. 
718. 1. On Feb. 5, Mr. J. deposited $200 in a savings bank. 
How much interest will be placed to his credit on July 1 ? 

Suggestion.— ^hQ deposit begins to draw interest April L 4% per annum 
is 1 % per quarter. 

2. A person is credited with the following deposits : Jan. 1, 
1899, $150 ; Apr. 1, 1899, $180 •, and July 20, 1899, $300. What 
was the amount to his credit Jan. 1, l^Wi\ 
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3. On Mar. 1, 1897, Mr. A. C. Wilson deposited 1130 ; Oct. 15, 
1897, $100 ; Jan. 21, 1898, $160 ; and June 15, 1898, UO. What 
will be his credit in bank Jan. 1, 1899 ? 

4. Mr. S. made the following deposits in a savings bank during 
the year 1899 : Jan. 1, $100 ; Feb. 10, $50 ; Mar. 17, $40 ; July 
20, $75 ; Sept. 1, $60 ; Nov. 5, $85 ; and Dec. 1, $30. How much 
was due the depositor Jan. 1, 1900, the interest term being 6 
months and computing interest at 4% from the first day of each 
calendar month? 

5. The balance due a depositor Jan. 1, 1903, at a savings bank, 
was $300. On Jan. 16, he deposited $100 ; Feb. 20, deposited 
$60 ; April 1, deposited $75 ; May 21, withdrew $80 ; June 10, 
deposited $50 ; July 10, withdrew $60 ; Aug. 4, withdrew $100 ; 
Sept. 1, deposited $200 ; Sept. 25, deposited $90. What was the 
balance due the depositor Oct. 1, 1903, interest credited quarterly 
at4%? 

Explanation.— Since the interest is 
credited quarterly it is added to the 
balance on the first of each quarter. 
As no interest is allowed on money de« 
posited or withdrawn during the quar- 
ter, interest is computed on the smallest 
balance in the quarter (Art. 712). The 
smallest balance in the first quarter is 
$300; and its interest for 3 months at 
4% is $3, which is added to the balance 
at the beginning of the second quarter. 
The smallest balance during the second 
quarter is $458, and its interest is $4 58, 
which is added to the balance at the 
beginning of the third quarter. The 
smallest balance during the third quar- 
ter is $352.58, and its interest $3.53, 
which is adced to the balance ($642.58) 
on Oct. 1, making a credit balance of 
$646.11. 
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646.11 



6. The following is a depositor's account upon the ledger of a 
savings bank : Apr. 1, 1898, $260 ; Apr. 1, 1898, de^^vt ^^Q^cs ^ 
May 6, deposit $50: May 27, withdrawal %&^s 5\wi^ Y^,^^\««^ 
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$36 ; July 14, deposit $70 ; July 30, withdrawal $75; Aug. 6, deposit 
$40 ; Sept. 2, deposit $100 ; Sept. 20, withdrawal $65. What was 
due the depositor Oct. 1, 1898, interest at 4%, credited quarterly? 

7. Oa Oct. 1, 1895, a teacher deposited in a savings bank $40 ; 
on Nov. 5, he deposited $50 ; Dec. 10, deposited $75 ; Dec. 20, 
withdrew $30 ; Jan. 15, 1896, deposited $60 ; Feb. 5, withdrew 
$25 ; Mar. 12, deposited $45 ; Apr. 1, deposited $70 ; May 30, de- 
posited $100. What was the balance to his credit July 1, 1896, 
interest at 4% credited quarterly? 

8. A depositor had a balance of $534 to his credit at a savings 
bank on Jan. 1, 1898. Jan. 5, he deposited $250 ; Jan. 28, de- 
posited $140 ; Feb. 10, withdrew $100 ; Feb. 28, deposited $300 ; 
Mar. 30, deposited $180 ; Apr. 12, withdrew ^0 ; Apr. 26, de- 
posited $200; May 10, deposited $120; June 1, deposited $75; 
June 20, deposited $240 ; July 1, deposited $250 ; Oct. 1, depos- 
ited $100 ; Nov. 1, deposited $175 ; Dec. 7, deposited $126. 
What was the amount of his credit on Jan. 1, 1899, interest at 4% 
on average monthly balances, and credited semi-annually? 

SiLggestion. — The average monthly balance for an interest term is equal 
to the sum of the smallest balances in each month of a term divided by the 
number of months in the interest term. 

9. A person deposited in a savings bank Jan. 1, 1897, $250 ; 
Jan. 20, deposited $60 ; Feb. 5, deposited $10 ; Mar. 1, withdrew 
$50 ; Mar. 19, deposited $75 ; Apr. 1, withdrew $30 ; Apr. 12, 
deposited $80 ; May 30, deposited $100 ; June 5, withdrew $50 ; 
June 18, deposited $40. What was the balance due the depositor 
July 1, 1897, interest at 5% on average monthly balances? 

10. Find the balance due James E. Aitkin at the end of the 
year, in a savings bank which allows 4% interest on average 
monthly balances, and credits the interest quarterly, his account 
showing the following entries : Jan. 1, 1900, credit balance $750 ; 
Jan. 20, deposit $136 ; Jan. 30, deposit $225 ; Feb. 10, withdrawal 
$75 ; Feb. 24, deposit $350 ; Mar. 1, deposit $275 ; Mar. 24, de- 
posit $400 ; Mar. 31, withdrawal $35; Apr. 2, withdrawal $134; 
Apr. 14, deposit $580; May 5, deposit $205; May 23, depo^dt 
$417 ; May 31, withdrawal $600 ; June 4, deposit $65 ; June 16, 
deposit $320 ; June 30, deposit $156 ; July 7, deposit $237 ; July 
21, withdrawal $710 ; Aug. 10, deposit $1200 ; Aug. 30, with- 
drawal $125 ; Sept. 1, withdrawal $75 ; Oct. 1, deposit $95 ; Oct. 
Jl, deposit $550 ; Nov. 9, deposit $187 ; Dec. 6, withdrawal $215 ; 

Oeo, 15, witbdrawaly $163 i Dec. ^1, fiie^^^SL^^, 



TAXES. 



714. A Tax is a sum of money assessed on person or property 
required to be paid for the support of the government or for 
other public purposes. 

715. A Property Tax is a tax assessed on the property of an 
individual. 

1. Property is of two kinds; Real Estate and Personal Property. Seal 
Eiftate is fixed property, as lands, buildings, etc. Personal Property is 
movable property, as horses, cattle, money, stocks, bonds, merchandise, etc, 

2. Taxes are reckoned at a certain rate per cent, upon the assessed or 
estimated value of the property. 

716. A Capitation or Poll Tax is a fixed sum assessed upon the 
person of every adult male citizen not exempt by law. 

717. An Assessor is a publio officer chosen to estimate the 

value of taxable property. 

An Assessment ^{Zis a list of the names of the taxable citizens, with the 
assessed valuation of each one's property, and the amount of his tax. 

718. A Tax Collector is a public officer chosen to receive and 
collect the taxes of his collection district. 

719. Property taxes may be computed according to the prin- 
ciples of percentage, the assessed value being the base and the tax 
the percentage. 

Property is usually assessed at less than its real or market value. 

EXAMPLES. 

720. 1. What is the tax on property whose assessed valuation 
is $6500, if the rate of taxation is f % ? 

2. What is the tax on property whose assessed valuation is 
$15400, if the rate of taxation is 7i mills on the dollar? 

3. What is the tax on property whose assessed valuation is 
$8400, if the rate of taxation is $1.05 on $100? 

4. If the rate of taxation is 72 cents on $100, what would be the 
tax on property assessed at $10500? 
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5. A citizen of a certain town has real estate assessed at 112000 
and personal property assessed at $2,600. What was his entire 
tax at 6i mills on the dollar? 

6. Mr. C. has real estate worth $16500 which was assessed at f 
of its value. What was his tax at the rate of $1.02 on $100, in- 
cluding the payment for 2 polls at $1.25 each? 

7. A tax of $10450 is to be levied on a town whose assessed 
valuation is $1340000, and which contains 735 taxable polls. The 
poll tax is $1 each. What is the rate of taxation, and what will 
be the tax of David Nye whose property is assessed at $8700, and 
who pays for 2 polls? 

Solution. 

$10450 — $735 = $9715, amount of property tax. 
$9715 -^ $1340000 = .00725, or 7i mills on $1, or 72i^ on $10a 
87 X $-725 = $63.08, Nye's property tax. 

2.00, * * poll tax. 
$65.08. " entire tax. 

721. In the assessment of taxes in a town, city, etc., a table is 
usually prepared by the use of which the labor of finding the tax 
is greatly reduced. The rate at which this table is computed is 
.00725. 



Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


$1 


$.00725 


$10 


$.0725 


$100 


$ .725 


$1000 


$7.25 


2 


.01450 


20 


.1450 


200 


1.450 


2000 


14.60 


3 


.02175 


30 


.2175 


300 


2.175 


3000 


21.75 


4 


.02900 


40 


.2900 


400 


2.900 


4000 


29.00 


5 


.03625 


50 


.3625 


500 


3.625 


5000 


36.25 


6 


.04350 


60 


.4350 


600 


4.350 


6000 


43.60 


7 


.05075 


70 


.5075 


700 


5.076 


7000 


50.76 


8 


.05800 


80 


.5800 


800 


5.800 


8000 


68.00 


9 


.06525 


90 


.6525 


900 


6.525 


9000 


66.25 



8. What is E. P. Long's tax who has property in the town as- 
sessed at $7650 ? 

Solution, 

Tax, by table on $7000 = $50 75 
" " " " 600= 4 35 

*' " ** " 50= ^6 

« " ' * « » $7650 = ^ M, \jxysi%'% ^TO^rty tax. 
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What is C. W. Gibb's tax whose property is assessed at 
), and who pays for 3 polls? 

What is J. K. Berry'-s tax whose property is assessed at 

ryestion.— ^3000 are 43 times $1000, or 5 times $8000 + $3000. 

The assessed valuation of the property of a town is 
>000. The estimate of corporate expenses are $7000 for 
Js, $2600 for streets, $1500 for salaries, $1000 toward the 
)rt of the poor, and $250 for sundry expenses. The town 
ins 1250 taxable polls at $1.25 each. What will be the tax 
dollar, and what will be Mr. Best's tax whose property is as- 

i at $15400, and who pays for 2 polls? 

« 
What is the rate of taxation in a town whose taxable prop- 
is $680000, the net tax being $5301, and the collector's com- 
3n 5%? 

DUTIES, OE CUSTOMS. 

I. Duties, or Customs, are taxes levied on imported goods 
le support of the Government or the protection of home in- 
ies, or for both purposes. 

J. Duties are of two kinds ; ad valorem duties and specific 
I. 

k An Ad Valorem (according to value) Duty is a tax levied 
ertain per cent, of the cost of the goods in the country from 
I they are imported, as shown by the invoice. 

?hi8 duty is computed on the prime cost of the goods ; that is, on the 
! goods just ready for shipment and before any charges at all have 
kdded, such as commission, drayage, freight, etc. 

)uties are not computed on fractions of a dollar. A fraction of a 
» if less than one half, is rejected ; if over one half, is counted as a 
dollar. 

>. A Specific Duty is a tax levied on imported goods at a 
in sum per pound, ton, gallon, yard, or other measure with- 
egard to their value. 

n computing specific duties the Imig ton (2240 lb.) is used, the hundred 
t being regarded as 112 lb. , and the quarter at 28 lb. 

tome goods are subject to both a speciftc and an ad '^a\o^wn dxiXra . 
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726. An Invoice, or Shipper's Manifest, is an itemized list of 
merchandise shipped or sold and its value in the country where 
produced. 

Invoices must be made out in the weights, measures, and currency of the 
country from which the goods are imported ; the value in United States 
money of the foreign currency being annually proclaimed for this purpose 
by the Secretary of the Treasury. 

727. Allowances are deductions made before estimating specific 
duties ; as, Ta/re^ Leakage^ Breakage^ etc. 

728. Tare is a deduction made for the weight of a box, bag, 
cask, etc., containing the goods. 

729. Leakage is a deduction made for waste of liquids in casks 
or barrels. 

730. Breakage is a deduction made for waste of liquids in 
bottles. 

731. A Tariff is a list of goods showing the rate of duty fixed 
by law upon the articles of merchandise enumerated. 

732. A Custom House is a Government building or office estab- 
lished for the purpose of collecting duties, and for the entry and 
clearance of vessels. 

733. A Port of Entry is a port at which a custom house is 
located. 

The principal port of entry in the United States is New York, but all of 
the important seaports are ports of entry. 

734. A Bonded Warehouse is a building used for storing im- 
ported goods until the duties upon them are paid. 

1. Goods held for duties are said to be '* in bond.'' For each year in 
bond 10% extra is chargred ; and if left for more than three years, the goods 
are considered as abandoned to the Government, and are advertised and 
sold at auction to pay for the duties. 

2. Groods may be withdrawn from a bonded warehouse for export without 
the payment of duty ; or if paid it will be refunded. The amount of duty 
thus refunded is called a drawback, 

735. Smuggling is bringing goods into the country stealthily 
it ' avoid the payment of duties. 

Swu^glin^ iti a crime against whicVi\)\iQ\w%^T«^t^ ^y^^^ve^ ^onalt^ 
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786. Internal Revenue is the tax levied on goods manufac- 

ired and sold in this country for the support of the Government. 

This tax is usually collected by means of stamps issued by the Govern 
lent, and required by law to be affixed to packages containing the articles 
} be taxed. 

787. Ad Valorem Duties are calculated by the principles of 

ercentage in v^rhich' the Net Value, or Quantity, is the hase^ the 

late Per Cent. Ad Valorem the rate, and the Duty the percentage. 

Reduce foreign currencies to United States money by the table of equiva- 
ant values on page 129. 

788. 1. What is the duty on imported goods invoiced at £65 8 s., 
.t20% ad valorem? 

$4.8666 Explanation.— Since £1 is worth $4.8665, £65 8 s., or 
65.4 £65.4 are worth $318.27. Since the duty is 20%, it is .20 of 
194660 ^^^ (cents rejected), or $63.60. 

243325 
291990 



J18. 26910 
.20 



53.60, duty. 

EXAMPLES. 

2. What is the duty on imported goods invoiced at £216 15 si at 
>% ad valorem? 

3. What is the duty, at 30%, upon an importation of 500 dozen 
Id gloves invoiced at 70 francs per dozen ? 

4. What is the duty on goods invoiced at 7850 marks, allowing 
% for tare, at 25% ad valorem? 

5. What is the duty, at 35%, on an importation of goods from 
*ara invoiced at 5765 milreis? 

6. Find the duty, at 24%, on an importation of goods from 
Yokohama invoiced at 24835 yen. 

7. Find the duty, at 40%, on an importation from Spain invoiced 
i 18760 peseta, allowing 5% for breakage. 

8. What is the duty, at 20%, upon a consignment of watches 
rom Geneva invoiced at 12750 francs? 

9. The duty upon a certain class of gooos is 15%. What will be 
he duty on 8756 lb. at 45/^ per lb. 

10. If the duty on a refined oi) Is 25%, what will be the amount 
f duty on 450 barrels of 38 gallons each, invoiced «.t ^i ^^x ^jJc 
>ii9 Mowing 4% for leakage i 
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11. What is the duty, at 30% ad valorem, on 60 tons of steel 
invoiced at 4J^ per pound? 

12. What is the entire duty on 960 yards of Brussels carpet 30 
inches wide, invoiced at 8.25 francs per yard, the ad valorem duty 
being 25% ; and the specific duty 15/ per square yard? 

13. Find the entire duty on an importation of 1200 yards of 
goods weighing 264 pounds net, and invoiced at 75 cents per yard, 
the duty being 14/ per pound and 30% ad valorem? 

14. A manufacturer imported 50 bales of wool weighing 320 lbs. 
each, tare 5%, invoiced at 1 ^. 6 d, per lb. The specific duty was 
4/ per lb., and the ad valorem 10%. What was the entire duty! 

15. A merchant imported from Munich an invoice of goods. 
The packing cost 35 marks and the shipping 42 marks. The entire 
bill was 3572 marks. What was the duty at 33 J% ? 

16. What is the duty at 25% ad valorem, on an importation in- 
voiced at 15875 lira, allowing 8% for breakage? 

17. A New York merchant imported 2000 yards of carpet in- 
voiced at 5.75 francs per yard on which a discount of 5% was 
allowed. The shipping charges were 125 francs, and the com- 
mission wa«i 2i%. The net weight was 15261b. What was the 
entire cost of the goods, the specific duty being 12 cents per lb. 
and the ad valorem duty 25% ? 

18. J. D. Airy & Co. imported from Lyons a box of silks in- 
voiced at 12750 francs. The shipping charges were 64.25 francs; 
commission 2% ; net weight 1194 lb. What was the entire cost 
at \0 specific duty and 30% ad valorem duty? 

19. What is the duty on 20 hhd. of sugar, each weighing 4 cwt., 
tare 16 lb. per hhd., at the rate of %\\ per cwt., and 15 hhd. of 
molasses, 63 gallons each, having a duty of hf a gallon? 

20. A merchant imported from Sheffield a box of cutlery in- 
voiced at jei85 12 8. 6 d, on which he was allowed a discount of 
10% and 5%. The charges were £6 5«.; commission 2i% ; the net 
weight 510 lb. The specific duty was 18/ per lb., and the ad 
valorem duty 35%. What was the entire cost of the goods? 
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739. Insurance is a contract of indemnity for loss or damage 
within a specified time. Insurance is of two kinds, Property In- 
surcmce and Personal Insurance. 

lAIQ. The Insurer, or Underwriter, is the party or company 
undertaking the risk. 

741. The Insured is the party secured against loss or damage. 

742. Insurance companies are chiefly of two kinds, Stock Insur- 
%nce Comjpa/nies and Mutual Companies, 

743. A Stock Insurance Company is one owned by stock- 
holders who alone share the profits and are liable for the losses. 

744. A Mutual Insurance Company is one in which the in- 
sured share in the gains and losses. 

745. The Policy is the written contract between the person 
whose property is insured and the insurance company. 

746. A Valued Policy is onQ in which the value of the property 
insured is specified. 

747. An Open Policy is one in which the value of the property 
to be insured is not definitely known when the policy is written. 

This form of policy is used by persons who insure goods which are to be 
conveyed from one place to another, and at different times. 

748* The Premium is the s'lm paid for insurance, and is 
Visually a certain rate per cent, of the amount insured. 

The rates of premium depend upon the nature of the risk and the length 
of time for which the policy is issued. 

749. The Term of Insurance is the period of time ooy^Y^ Vrq 

the policy. 
9ffr 



\ 



308 INSURANCE. 

PROPERTY INSURANCE. 

750. Property Insurance is a contract which provides security 

against loss of property. It includes Fire Jnsurcmce^ Marine In- 

surcmce^ Live Stock Insurance^ etc. 

Among other forms of property insurance may be mentioned Ploite QIqm 
Insurance, Steam Bailer Insurance^ Tornado Insurance^ and Transit InswranfX, 

751. Fire Insurajice gives indemnity for loss or damage by fire. 

752. Marine Insurance provides indemnity for loss or damage 
to vessels or their cargoes through the perils of navigation. 

753. Live Stock Insurance affords indemnity for loss of horses, 
cattle, etc., or damage to them, by lightning or other casualty. 

754. Fire Insurance Losses are usually adjusted by the insur- 
ance company paying the full amount of the loss up to the limit of 
the policy, unless the policy contain the '^ percentage co-insurance 
clause" which provides that the company shall pay only such pro- 
portion of the loss as the sum insured bears to the full value of the 
property. 

1. Thus, if property worth $9000 were insured for i of its value, the com- 
pany in case of loss, under the '* percentage co-insurance clause" would 
pay on f of the loss ; that is, in case of a total loss, the company would pay 
$6000 ; in case of a loss of $3000, it would pay $2000, etc. 

2. Fire insurance companies may insure property at full value or for more 
than its value, but according to the terms of the policy the insured can only re- 
cover for loss or damage to the extent of the actual loss. They prefer that 
the insured be interested in its protection to the extent of part of the risk. 

755. Certain fire insurance policies contain the following co- 
insurance clause : 

*' If at the time of the fire the whole amount of insurance on the property 
covered by each separate item of this policy on property as described in 
such item shall be less than 80% of the actual cash value thereof, this Com- 
pany shall in case of loss or damage be liable for only such proportion of 
such loss or damage as the amount insured under said item shall bear to 
the said 80% of the actual cash value of the property covered by such item." 

756. Marine Insurance Policies are issued on vessels for a 
specified time and on cargoes for a certain voyage. 

In marine insurance the insurers are usually allowed one-third for the 
superior value of the new material used in repair of damage. 

When a vessel sustains a loss, the insurance company pays only such a 
proportion of the loss as the amount of insurance bears to the total value of 
the property. Marine insurance policVea wsvxbW^ eoTi\A»\\i the '^peroentagt 
clause." 
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757. Short Rates are certain rates of premium charged by 
>mpanies when the term of insurance is less than a year. These 
ites are proportionately higher than the rates for a year. 

758. Salvagfe is an allowance made to those who voluntarily aid 
I saving a vessel or cargo in times of danger or distress. 

759. To Cancel a Policy is to annul the contract between the 
isurance company and the holder of the policy. 

This may be done at the instance of the company or of the policy holder. 
T'hen by the former, a Beturn Premium is paid by the compaoy, which 
Bars the same relation to the entire premium as the unexpired portion of 
le term does to the whole term ; but when canceled at the request of the 
olicy-holder, the return premium is only what is left after deducting the 
short rate premium " for the expired time from the total premium. 

760. Computations in property insurance are made in accord - 
nee with the principles of percentage, the Amount Insured being 
be iase^ the Rate Per Cent, of Premium the rate, and the Prc- 
lium the j}ercentage. ^ 

EXAMPLES. 

761. 1. A building was insured for $4500 at a premium of \\%. 
^hat was the cost of insurance? 

2. A house was insured for $3000 and its furniture for $600 at 
li%. What was the cost of insurance? 

3. A farmer insured his house valued at $2400 and his barn 
valued at $900 for \ of their value at 2 % . What was the premium ? 

4. Mr. B. insured his house worth $3600 for | of its value at 
lf%, and his barn valued at $1800 for f of its value atli%. 
What was the cost of his insurance? 

5. The loss on a certain property was $7600. The property was 
insured for $2500 in the ^tna, $3500 in the Franklin, and $4000 in 
the Hanover. How much was paid by each company? 

6. A grain dealer paid $270 for the insurance of a cargo of 
v^heat at li%. What was the amount of insurance? 

7. At 60 cents a $100 worth, how much insurance can be secured 
for $25? 

8. An agent secured a house worth $8400 for f of its value at 
^%, and charged $1.50 extra for writing the policy. How much 
Fas the bill? 



V- : ■ ■ ■ ;.• •■ r- L:.* .-^ * :.*/J'>i ht *I.v»i«i which ODC 



J 



» t 



.. 1 .-•. 



hi > - uLtd another to 
Vi":_: -. -.1 ^^ ; j^ :.f rTf Li'.-v in the L-uait of the 



A ..-"J • .r.i^l >.• ■R^i-r-L-r-r-eif-.r r C'f it* value at 2i%. 
' . ^-* . ■ •" : ■ r-.- i: -^1.2.: -n-. u". i LiTr ••eiri. the actual loss to the 

•. T^-. . :::. -^r- • ' ' -^r*- .L--r-«:f. r ^> ►• • in each of four 
• ... .'i. .-. ''"• i-i.: :-.-r:.L.T ••■_;£ ;:,._ ■. ^Lrr r^-eive from each 

: '". . : . .: .•>: :. ii.f.:rf & i>-j^ -worth *'i'75<) fori 

V ^ .:\ •- -•-;.:>">.• "■ :-* -i.?ire: ::r ^■•.•.•.'. Itwasdam- 
^-.. . . ■ _ . i .. . :.l: . : ? • • • 7i-r p. .: .y :•. niained the ''per- 
ne .;.^- - :-« 'i.-'.^ .-i->-. " ''^'1.1: izi: .:l: fii ihr companv paj^ 

-. V V..*: -^ ^ -■- r_r-'£ Li :ir An.frl-.Tsn IIl^u^anee Com- 
^^^ . ■:>•-' .._::-. .*:.-.•.: ::r f-i- • . :n the Traders' for 
-v-.f . . . .: ■- :♦-■ V». ■ • ■-. -. : ?* -^ ' A ':»s^ of *o^^'> was sos- 
I. ;.,.. * •- ::\ "•":•-■- • •-^ :-- >-- r*^ '■ ly «i:h o*:mpany ? 

.. . .*t-u:' : ^"v.- i ~-'i •-: f." •■ T«-i^ injured for f24O00, 
iu -.,.,* . uv:k.:s..i^ :-•= y*:r.-;r:i^ :-.>:->-.:ra-oe clause." It 
.^.«. .u.a^-:.- c :k %::-•.•--: -- #:>•.•. H:^ -uch should the 

■!. . .^u.v- %'-i:':a >t--*-' '^'i^ .-fir?.: f.r >/ v of its valueat 
1 f V.V....-.WJU W <Lv *^ --'^ i' ^'-^ Hc»» nach did thein- 

i . A Hi.v'i. V >uu.::*J^ 'v-s^ is-ir^x: : : : :iirr^ years for ^25000 
^ -w. 4i IK .v^ :c '.iv irsc /-riir zz- y«. licy was canceled at 
" '.J..u>it ,v: 4K . - itc «K : ;.. ---^ :>^i:c. '-Vbat wa* the return 
*^......u it nw sKct :^:e :•- : -.^^ z^^- ^^ *.:^ per #1^0} 

"\ 1.. iMm utttoh u:.;< A .va>.^— ■■::: ^f ^nis valued at 

. \n .«i..iri^ at a vrcn::^:ii :: ir • . ^ :^i:- in oa^ of total 

* • ^,. ...Mm ..fih.>j^xxla and :Aevr.:-.^-v.:iy S? covered?^ ^ 

,..i«uT,m.nfc M ^SS> bu. of w>:.t: •v.:r:i '^^ jvr bushel 
; ■'..»* .»* ^'--^ at li'7r rr^i--^^. The wheat was 

. . . *^* . A. \YV** was the ks* f t2«? owner f 

^ ' . I .' ^. *'.. I - . ''^^»*-- ' for IS months 

• . ^ ^'. .. ■ ^ *-. txilicv for 

^f fl\o.^Y...,vv ..-.. ••"•• -tii!\ , i-,^. 

;,,, The -^t---- '■•'••'" ■ .) ..:ei«?^^' 



«f 



PROPERTY INSURANCE. 309 

757. Short Rates are certain rates of premium charged by 
ompanies when the term of insurance is less than a year. These 
ates are proportionately higher than the rates for a year. 

758. Salvagfe is an allowance made to those who voluntarily aid 
1 saving a vessel or cargo in times of danger or distress. 

759. To Cancel a Policy is to annul the contract between the 
Qsurance company and the holder of the policy. 

This may be done at the instance of the company or of the policy holder. 
Vhen by the former, a Beturn Premium is paid by the company, which 
tears the same relation to the entire premium as the unexpired portion of 
he term does to the whole term ; but when canceled at the request of the 
K)licy-holder, the return premium is only what is left after deducting the 
'short rate premium " for the expired time from the total premium. 

760. Computations in property insurance are made in accord- 
flee with the principles of percentage, the Amount Insured being 
lie hase^ the Rate Per Cent, of Premium the rate, and the Pre- 
uum the j}ercentage. ^ 

EXAMPLES. 

761. 1. A building was insured for $4500 at a premium of 1J%. 
<^hat was the cost of insurance? 

2. A house was insured for $3000 and its furniture for $500 at 
fc%. What was the cost of insurance? 

3. A farmer insured his house valued at $2400 and his barn 
alued at $900 for \ of their value at 2 % . What was the premium ? 

4. Mr. B. insured his house worth $3500 for f of its value at 
1%, and his barn valued at $1800 for f of its value atli%. 
^hat was the cost of his insurance ? 

5. The loss on a certain property was $7500. The property was 
nsured for $2500 in the ^tna, $3500 in the Franklin, and $4000 in 
he Hanover. How much was paid by each company? 

6. A grain dealer paid $270 for the insurance of a cargo of 
vheat at li%. What was the amount of insurance? 

7. At 50 cents a $100 worth, how much insurance can be secured 
or $25? 

8. An agent secured a house worth $8400 for f of its value at 
%, and charged $1.50 extra for writing the policy. Ho^ vax^sfcL 
rastbobill? 
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RATIO, 



777. Ratio is the measure of the reiati'jL o: ni* ■Jiiir.:'- 
)ther of the same kind, 
rhus, the ratio of 6 to 3 is 2 : the ratio of 3 w> t ih -&. 

778. The Terms of a ratio are the two liULL'**^-* •;.»v.'yK'*;'. 

779. The Antecedent is the first teriii *jt t .'a.;.*. .•• 'u- c, 
ad. 

780. The Consequent is the seoond U;nj. ^yf t -tu «^ ; 
^sor. 

781. The Sigrn of ratio is the colou ( : *i;j^«5;. >. *ju.. •,•,1^.^ ^ 
idsion with the line omitted. 

Thus, 12 : 3 signifies the ration of 12 to 3. bbC ^ f <w. .^ ^ ,, ;^^ ;^^ 
-m (12) is the antecedent and the Beoonc v»jnx. ';} ** -.c^, *»ii*^>, *^ 

The ratio may also be written in the fom. vf & 5«^r.«^ _ 
log the numerator and the conse<|u«;tii Uih f^^Mt',..-.. ^ ... 
bio of 12 to 3 may be written 12 : 3, or '/^. 

782. The Value of a Ratio is f ouud i/v 4j *tfij4^ ; 

r the consequent. 

Thus, 12 : 3 = 4 ; or ¥ = 4. 



il>. 



788. A Simple Ratio is one tiust ^^inmi vl Ma* 
id one consequent ; as, 8 : 10. 

The terms of a ratio must be of tbe< 

784i A Compound Batto m 

S : 6 
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EXAMPLES. 

786. What is the ratio of 

1. 4 to 8? 10 to 30? 36 to 9? $108 to $36? 

2. 6 to 12? 14 to 42? 55 to 11? £132 to £12? 

8. 7 to 21? 18 to 6? 64 to 8? $144 to $18? 

4. 9 to 36? 25 to 5? 42 to 6? 154 ft. to 14 ft. 

5. 12 to 24? 48 to 8? 54 to 9? 168 rd. to 21 rd. 

What is the ratio of 

6. |to^? 

Suggestion, — The ratio of | to J is the same as the ratio of 5 to 7, or f« 

7. |to|? iVtoH? Atx)T\? Htoil? 

8. MtoM? iftolf? Iftoif? irVtofl? 

What is the ratio of 

9. I to I? 

8iLggestion.—i = {%, and | = |f ; hence, the ratio of f to f is the ratio of 
H to if, or of 10 to 12, or i J or f Or, f to * = } -t- f = f X f = IJ = f 

10. I to I? ftof? ^to|? A to A? 

11. ftof? fto|? Atoi? A to I? 

12. itof? iVtof? Ato^? Htol? 

13. What is the value of the compound ratio ] i ^ ! 4 [ "^ 

3 

Solution,^\f^ : \^ j = (5 :16) X ^^^ :4) =^xf = §• 

4 

14. Find the value of the ratio ) 7 '. iq f• 

112 • 21 ) 
35 • 50 f • 

16. What is the ratio of 3 ft. 4 in. to 4 ft. 2 in? 

17. What is the ratio of 8 gal . 3 qt. to 3 gal. 1 qt. ? 

18. The antecedent is 72 and the consequent is 9. What is the 
ratio? 

19. The antecedent is 64 and the ratio 12. What is the conse- 
quent? 

20. The consequent is 35 and the ratio 5. What is the ante- 
cedent ? 

^I, The antecedent is \^ and ttie xalio ^. What is the conse- 
qaentf 
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787. Proportion is an equality of ratios. 
Thus, 5 : 10 as 7 : 14 is a proportion. 

788. The Sig^n of proportion is the double colon (::). It is 
Written l^tween the ratios to express their equality. 

Thus, 5 : 10 : : 7 : 14. 

This sign is believed to be a modification of the sign of equality (=) 
which is sometimes used instead of the double colon. Thus, 5 : 10 = 7 : 14. 

The proportion 5 : 10 : : 7 : 14 is read " the ratio of 5 to 10 equals the ratio 
of 7 to 14," or more briefly, ** 5 is to 10 as 7 is to 14." 

789. The Terms of a proportion are the four numbers used in 
tlxe comparison. 

X. The antecedents are the first and third terms, and the consequents 
Are the second and fourth terms. Thus, in the proportion 5 : 10 : : 7 : 14, 5 
%ucL 7 are the antecedents, and 10 and 14 the consequents. 

The first ratio of a proportion is sometimes called the first couplet, and 
^b.e second ratio the second couplet. 

790. The Extremes of a proportion are the first and fourth 
terms. 

In the proportion given 5 and 14 are the extremes. 

791. The Means of a proportion are the second and third terms. 
In the proportion given 10 and 7 are the means. 

792. Peinoiples. — 1. I%e product of the mecms is equal to the 
VToduct of the extremes. 

2. Either extreme is equal to the product of the means divided 
hy ths other extreme. 

3. Either mea/ti is equal to the product of the extremes divided hy 
the other meam,. 

It is readily seen from these principles that if three terms of a propo' 
tion are given the other may readily be found. 

816 
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EXERCISES. 

Find the uaknown term denoted by x in each of the following: 

1. 12 : 20 : : 18 : x. 

10 3 



*J« 




— uv. 




2. 


8 : 24 : : 11 : a?. 


7. 


36 : a? : : 144 : 4. 


3. 


15 : 24 : : 30 : a?. 


8. 


9 :x : : 6 : 15. 


4. 


9 : 45 : : 12 : a?. 


9. 


112 : a? : : 81 : 27. 


5. 


X : 10 : : 20 : 5. 


10. 


7 : 42 : : oj : 60. 


6 


x: 7 : : 16 : 14. 


11. 


18 : 6 : : aj : 6. 



12. f : f : : 24 : a?. 

13. $10 : $15 : : 300 lb. : x. 

14. 6 yd. :20 yd. : : $15 : x. 

15. 1.35 : 4.05 : : 15 : a?. 

16. X : 27 lb. : : $14 : $9. 

17. 15 men : 20 men : : 18 da. : x. 

SIMPLE PROPORTION. 

793i A Simple Proportion is an expression of equality of two 
simple ratios. 

Thus, 6 : 15 : : 4 : 10 is a simple proportion. 

794. Simple proportion is employed for the solution of problems 
in which three of four quantities are given and so related as to 
form a proportion containing only one unknown quantity which 
may be readily found by the principles already given (Art. 792). 

Simple proportion is sometimes called the ** Single BuU of Three*" 

795. 1. If 6 barrels of flour cost $30, what will 10 barrels cost! 

bar. bar. $ ^ Explanation.— Since the fourth term must be 

6 : 10 : : 30 a? in dollars, we make the third term $30/becau8e they 

5 must form a ratio, and therefore be like quantities. 

10 X ^0 I^ ® barrels cost $30, it is evident that 10 barrels will 

g- = 50 (5Qg^j more ; hence, we place the greater of the two 

numbers for the second term and the less for the 
first. Then solving according to Prin. 2, we find the cost of 10 barrels of 
flour to be $50. 

Rule. — Make the nutriber which i% of the same kind as the n- 
^tred an^swer the third term. 
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Make the other two numbers the first and second terms y the 
greater number the second term when the result is to he greater than 
the third term,^ and the less the second term when the result is to he 
iess than the third term. 

Multiply the third term hy the second and di/mde hy the first. 

1. The terms of a couplet must always be of the same denomi- 
nation. 

2- Use cancellation when possible. 

3. Other methods of statement and explanation might })o given, 
but the author considers the method shown above as the simplest 
*>id most readily understood. 

EXAMPLES. 

2. If 8 yards of cloth cost $20, how much will 12 yards cost? 

^. How much will 21 pounds of sugar cost, if 6 pounds cost 30 
cents? 

4. If 16 men can do a piece of work in 30 days, how long will it 
take 24 men to do it? 

5. If 27 bushels of wheat cost $18.90, how much will 100 bush- 
els cost? 

6r If $200 gain $12 in a year, how much will $650 gain in the 
s^Hie time and at the same ra£e? 

[ Suggesiion. — In this problem the three terms are dollars, but only one 
term is specifically of tjie same kind as the required answer. Dollars gain 
W6 required, hence $12 must be the third term. The two other terras 
H'^ as dollars of principal 

7. If $350 dollars produce $28 interest in a certain time, how 
much interest will $1000 produce in the same time? 

8. If 21 bushels of wheat can be bought for $15.39, how many 
bushels CMi be bought for $262. 80 ? 

9. If it require 60 men 104 days to complete a job of work, how 
uiaiiy men will it require to complete the work in a month (26 
working days) ? 

10. If f of a barrel of flour cost $3.20, how much will 20i bar- 
rels cost? 

11. If a man 6 ft. in height cast a shadow 2 ft. 4 in. long, what 
is the height of a tree that casts a shadow 58 ft. 4 in. long at the 
same time of day? 

12. On property assessed at $6400, the tax is $41.60. What 
would be the tax on property assessed at $10000? 
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13. If a garrison of 200 men consume 36 barrels of flour in 8 
weeks, how many barrels will it consume iu a year 'if 

14. If a 5-cent loaf weigh 14 ounces when flour is worth $4. 50 a 
barrel, how much should it weigh when flour is worth $6 a barrel? 

15. A farmer raised 340 bushels of potatoes upon 1 A. 120 sq. 
rd. of land. At this rate how many bushels could be raised on 5 
acres? 

16. Mr. M. loaned me $450 for 9 months. For what time 
should I lend him $600 to fully repay the favor ? 

17. If 12 men can do a piece of work in 26 days, in how many 
days can they do the same work with the assistance of 8 other men J 

18. A piece of work can be completed by 30 men in 18 days. 
After working 6 days, 10 men quit. How many days will be re- 
required for the rest to finish it ? 

19. A bankrupt's debts are $7600, and his assets $6000. How 
much should Mr. Slyder receive, who has a claim of $500? 

COMPOUND PROPORTION. 

796. A Compound Proportion is a proportion in which at least 
one of the ratios is compound. 

3*6) 
Thus, g : ^ ^ : : 10 : 16 is a compound proportion. 

797. A compound proportion, as applied to the solution ot 
problems, involves at least two simple proportions. Hence, com- 
pound proportion is sometimes called the ^^ Double Hide of I%ree.^^ 

798. Principles. — 1. The product of all the terms in the meom 
is equal to the product of all the terms in the extremes. 

2. Any term in the extremes is equal to the product of the meoM 
dimded hy the product of the otJier terms of the extremes. 

3. Any term in the ineans is equal to the product of the extrefMt 
divided hy the product of the other terms of the mea/ns^ 

EXERCISES. 

799. Find the unknown term denoted by a; in each of th 
following : 

1. 21 : 14 y : : 18 : x. W 

9 : 15 j .1 3 
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2. 2i 
121 




: 8i : a?. 



^^ j'XTxwx^xi'x^xa ^*^ ^^Tt- 



3. 



4. 



5. 



6. 



4 

O 

15 

6 
18 
32 

21 
19 
34 

8 

11 
13 
18 



25 : X. 



1. 



72 



X. 



8. 



57 



a;. 



9. 



40 :». 



10. 



11. 



12. 



24 
15 

* 



20 

X 






19 
21 



li 

1 5 
IT 



6 ; 
X : 

7: 

18 ; 
14 
20 ; 

13 

9 : 

20 ; 

5 

* 

38 
14 

2* 

X. 



14:8. 



9 :5. 



X : 45, 



li 

14 
TT 



Si : aj. 
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800. 1. If 5 men can earn $30 in 6 days of 8 hours each, how 
mach can 17 men earn in 5 days of 10 hours each? 



(1) 

(3) 
(8) 



5 
6 

8 



17 

5 

10 



W 



5 
6 

8 




: 30 
:102 
: 85 
Or, 



a?. 



X. 



or 102 

or 85 
or 106i 



30 \x 



Explanation.— This problem in- 
volves three conditions. The first 
condition is, If 5 men can earn $30, 
how much can 17 men earn ? This 
is solved by proportion (1). The 
second condition is, If the men can 
earn $102 in 6 days, how much can 
they earn in 5 day«? This is solved 
by simple proportion (2). The third 
condition is. If the men earn $85 by 
working 8 hours a day, how much 
could they earn by working 10 hours 
* day? This is solved by proportion (3), which gives $106i, or $106.25. 

By inspecting the three proportions it is seen that the values of x in (1) 
'^d (2) appear as both antecedent and consequent, and may therefore be 
^''litted. The simple proportions will thus assume tYv© \otxdl ol ^^Cka ^<ixsi.- 
'^^ViDd yvoportkm (4), which being solved gives lb.G required T^«v5\\.>%'\ftfe*iSi, 



4 



106i 
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The problem may b3 stated at once as in proportioa (4) by making the 
nunr.bcr which is of the same kind as the required answor the third term, 
and then arranging each couplet with reference to its relation to the de- 
sired aiiswer as in simple proportion. 

Rule. — Make the numher which is of the sa/me hind as there- 
qidred a/nswer the third term. 

Arrange each of the other couplets jicst as if the result depended 
vpon it and the third term. 

Divide the product of the means hy the product of the gwen ex- 
tretnes^ and the quotient will he the required am^oer. 

Pioblems in compound proportion may be solved by what is known as the 
Cause and Effeet method. They may also be sglved by analysis 

The statement of example 1 by cause and effect is as follows : 

1st cause. 2d cause. 1st effect. 2d effect. 

5 men ) 17 men ) ( ( 

6 days \ 5 days [-••'] $30 : \%x, 
8 hours ) 10 hours ) ( ( 

Analysis. — If 5 men earn $30 in 6 days of 8 hours each, 1 man will earn \ 
of $30 or $6 in 6 days of 8 hours each or |1 in 1 day. If 1 man earn $1 in 1 
day of 8 hours each, 17 men will earn 17 times $1, or $17, and in 5 days they 
will earn 5 times $17, or $85. If they earn $85 by working 8 hours a day, 
by working 10 hours a day they will earn ^ of $85, or $106.26. 

2. If 60 men can mow 50 acres of grass ia 6 days, how long will 
it take 40 men to mow 100 acres? 

3. If 18 horses eat 24 loads of hay in 8 weeks, how many weeks 
will it take 20 horses to eat 36 loads of hay? 

4. If the freight on 48 barrels of flour for a distance of 66 miks 
is $6.50, what should be the freight on 76 barrels for 40 miles? 

5. If $2500 loaned for 3 yr. 4 mo. produce $500 interest, ho^ 
much should $4000 produce in 1 yr. 8 mo. ? 

6. If 15 men build 45 rods of wall in 12 days of 8 hours each, 
how many men will be required to build 90 rods of wall in 16 days 
of 10 hours each? 

7. How many men in 26 days of 10 hours each, will do 6 times 
as much work as 13 men can perform in 30 days of 12 hours each! 

8. If the capacity of a bin 20 ft. long, 4 ft. wide, and 5i ft 
high is 350 bushels, what is the capacity of a bin 28 ft. long, 4i 
ft. wide, and 6 ft. deep ? 

9. If $1000 are earned by 25 men in 20 days by working 10 
hours a day, how much can be earned by 60 men in 50 days if they 
work 8 hours a day ? 
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10. If 56 yards of carpet, f of a yard wide, will cover a room 21 
ft. long and 18 ft. wide, how many yards of carpet, | of a yard 
^wide, will cover a room 18 ft. long and 15 ft. wide? 

11. The expenses for keeping 13 horses for 9 weeks were $275. 
At this rate what would be the expenses for keeping 26 horses for 
6 weeks? 

12. If $500 yield $10.50 interest at 6% in 4 mo. 6 da., at what 
rate per cent, will $360 yield $7. 50 interest in 5 months? 

13. If a drove of 75 head of cattle can eat a lot of grain in 20 
days, in what time will 3 times the quantity of grain be consumed, 
if 25 cattle are ad ied when the grain is f eaten ? 

Suggestion.^'TYiQ problem requires two separate statements. 

14. If 32 raen can clear 60 acres of ground in 15 days, in what 
time can they clear 75 acres, if 8 men leave when 40 acres have 
been cleared? 

15. If 27 men in 36 days of 10 hours each di^ a ditch 360 rd. 
long, 6 ft. wide, and 3 ft. deep, of 5 degrees of hardness, how 
wmny days of 9 hours each will it take 36 men to dig a ditch 200 
rf. long, 8 ft. wide, and 4 ft. deep, if the digging is estimated to 
be 20% harder ? 

PARTITIVE PROPORTION. 

80l. Partitive Proportion is the process of dividing a number 
^fito parts which are proportional to other given numbers. 

EXAMPLES. 

^02, 1. Divide 1320 into three parts which shall be to one 
another as 8, 6, and 7. 

3 -f. 5 _[. 7= 15 Explanation.— Since the parts are 3, 5, and 7, the 

h of 1820 = 88 number is divided into 3 -h 5 + 7 or 15 equal parts, 

jL = 264 of which 3 of these parts, or ^ of 1320, or 264, is the 

•A- = 440 first part ; ^^ of 1320, or 440, is the second part ; and 

^ = 616 A of 1320, or 616, is the third part. 

Or, the parts may be found by proportion. Thus, 
15 : 3 : : 1320 : x^ for first part ; 15 : 5 : : 1320 : oj, for second part ; and 15 : 
7 : : 1320 : as, f6r third part. 

2. Divide 1680 into parts proportional to 4, 9, and 11. 

3. Divide the number 5292 into three such parts which shall be 
to one another as 6, 7, and 8. 
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4. Divide 2600 into three parts which shall be to one another as 
i, i, and i. 

Suggestion, — Since fractions having a common denominator are to one 
another as their numerators, change the fractions to 12thS) and it will be 
seen that the parts are as 6, 4, and 3. Then solve a^ in example 1. 

6. A father divided $6455 between his two sons in proportion 
to their ages, which were 9 and 10 years respectively. How much 
did each receive ? 

6. A man bequeathed his property to his wife, son, and daughter, 
in the proportion of 6, 4, and 3, respectively. His entire estate 
was found to be worth $23725. What was the share of each? 

7. A farmer raised in one year 6875 bushels of grain consisting 
of wheat, oats, and corn. How many bushels of each did he raise 
if they are as 6, 9, and 10 respectively? 

8. Mr. Brown and Mr. Smith bought two farms for which they 
paid $18750. Mr. Brown paid $2865 more for his farm than Mr. 
Smith. How much did each pay for his farm? 

9. A father divided $7600 among his three sons. He gave $^ 
more to the oldest son than to the second, and $600 more to the 
second son than to the third. How liiuch did each of his sons 
receive ? 

10. A, B, and C together had $750, of which A had twice as 
much as B, and B had three times as much as C. How much of 
the money belonged to each ? 

11. A stockman owned 275 horses and cattle. How many 
animals had he of each kind, if 5 times the number of horses 
equaled 6' times the number of cattle? 

12. John and James together earned in one year $850, and } of 
what John earned equaled f of what James earned. How much 
money did each earn? 

13. A man sold 3 farms for $14586, and the sums received for 
each were in the proportion of i, |, and f . How much did he re- 
ceive for each farm? 

14. A, B, and C contributed $2000 toward building a church 
which is situated i of a mile from A, f of a mile from B, and li 
miles from C. It had been agreed by them that the part paid by 
each should be proportional to the reciprocals of the distances. 
What was the sum paid by each? 
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803. Allig^atioiiy or AveragrGy treats of the mixing or com- 
pounding of ingredients of different values to find the average 
value of the mixture, or to produce a mixture of a given value. 

804. Alligation is usually treated under two divisions ; namely, 
Alligation Medial, or Medial Proportion, and Alligation Alternate. 

The entire subject of Alligation, or Average^ is called by some authors 
Medial Proportion. 

ALLIGATION MEDIAL. 

805. Alligation Medial, or Medial Proportion, is the process 
of finding the average value of a mixture when the quantity and 
value of each ingredient are given. 

806. Given the values of several ingrredients, to find the 
average value. 

1. A grocer mixed togethsr 30 lb. of rice worth 6 cents per lb , 
20 lb. worth 8 cents, and 30 lb. worth 10 cents per lb. What was 
the value of a pound of the mixture? 

30 X $.06 =$1.80 Explanation.— 30 lb. at 6^ are worth $1.80, 

20 X .08 = 1.60 201b. at 8^ are worth 11.60. and 30 lb. at 10^ are 

30 X .10 = 3.00 . worth $3. The total value of the 80 lb. is $6.40. 

SO )$6.40 Hence, 1 lb. of the mixture is worth 8^. 

2. A confectioner mixed 26 lb. of candy worth 12/^ a lb., 35 lb. 
worth W a lb., 45 lb. worth 17/^ a lb , and 50 lb. worth W a lb. 
What was the value of a pound of the mixture? 

3. A farmer mixed together 40 bu. of oats at 35/^ per bu. , 50 
bu. of com at 65/^ per bu., and Y5 bu. of rye at 80 per bu. What 
Was the value of a bushel of the mixture? 

4. A ^crocer mixed 45 lb. of tea at SOf a lb., 40 lb. at 35/^ a lb., 
and 20 lb. at 60/ a lb. Find the value of a pound of the mixftd 
teas. 
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ALLIGATION ALTERNATE. 

807. Alligation Alternate is the process of finding the quan- 
tity of iDgredients of different values required to produce 8 miztnre 
of a given value. 

Alligation Alternate is a reciprocal proportion in which the reeultsue 
frequently found to be ladeterminate. The method of blndinff or linhioK 
one rate that is less than the mean rate, with one that Is greater, has gireD 
the name to this branch of Arithmetic 

808. Given the values of the several Ingredients and their 
mean, or average, value, to find the quantity of each. 

1. In what proportion must coffees worth 18, 30, 26, and 33 
cents a pound be mixed together, so that a ponnd of the mixtere 
may be worth 24 cents! 

(1) (2) (3) (i (5 (6) EXRLANATION.— The prices of Uw 



24-1 



14 4 

i 1 1 

i 2 2 

i 3 3 



different kinds are arranged in a Tcrti- 
cal column. Then the price of ooe 
that is below the average price is 
linked with one that is greater thu 
the average price, so that in oonBider- 
ing them such a proportion of each may be taken as not to gain or lorn bf 
sellL g at the mean, or average, price. In this esampl'^ 18 oenta are linked 
with the 32 cents. 

If we take a pound at IS cents and sell it at 24 cents, we gain 6 cents, and 
to gain 1 cent it will take i of a pound. If we take a pound worth 32 oeots 
and sell it for 24 cents, we lose 8 cents, and to lose I cent it will take { of » 
pound. Now, the loss of 1 cent on } of a pound at 32 cents is balanced bj 
the gain of 1 cent on ^ of a pound at 18 centa In the same manner, we And 
that if we take jt of a pound of the-20-cent coffee and mix it with i of s 
pound of the 26 cent coffee, there will be no loss or gain by selling the 
mixture at 24 cents a^und. Or, in whole numbers (getting rid of ths 
fractions by multiplying the fractions in columns (1) and (2) by the lout 
common multiples of their respective denominators), we may take 4 lb. s( 
18^ as often as we take 1 lb at 20^, 2 lb. at 26^, and 3 lb- at 32f. Or, doab- 
ling the proportions in col. 6 to obtain a greater quantity, we get ool. 6. 

PbOOF of Results. Explanation.— Taking the number of pounda 
(as found in col. 5.) o' each kind as found In column 6, at the given 
4 X ¥ 18 =^ S 72 P'*'*'^ '^' each we find that the 10 lb. of the miii- 
ure cost 92 40, or that the average price is H 
cents, which was to be proved. Or, we csnttj 
10 lb. at ^-21, the average prioe given, eqnil 
92.40, the value of the mixture as found. 

1. It may readily be seen that in multlplyiitf 
col. 5 M % \ ^ «t«.. an unlimited number ol 



I X 


.30= .20 


a X 


.36 = .62 


3 X 


.32 = .96 


10 


)»2.« 




.24 




may be toiutd. 
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A. If we multiply the fractions in col. 1 by 48 the product of the deDomi- 
nators, and those in col. 2 by 8, the product of their denominators we will 
obtain the results in col. 6. By careful comparison of the results in thifi 
coluinn, and also from reason, we find that the quintities used must be 
taken in an inverse or reciprocal ratio to the gain and loss, that is, we placs 
the difference between 18 and 24, or 6, not opposite the 18, to represent th6 
gain, but opposite the 32, to represent the relative quantity to be taken at 
that price ; and for the same reason we place the difference between 24 and 
32, or 8, opposite the 18. 

3. In the example g^ven, 18 could be joined to 26, and 20 to ^2. This 
would give a new set of ratios, and as each set of ratios admit of indefinite 
multiples, it will readily be seen that the number of answers to problems 
of this character may be infinite. 

2. How much tea at 30/^, 45^, 60^, and 80/^ per pound may be 
taken to form a mixture worth 50 cents per pound ? 

8. A farmer has potatoes worth 60/^, 75^, 90/^, and $1.00 per 
bushel. In what proportion may they be mixed to be worth 80/^ 
per bushel? 

■ 4. A druggist formed a mixture from ingredients worth 90/^, 
$1.20, $1.70, and $1.80 per pound, which he sold at $1.60 per 
pound. In what proportion may they have been mixed? 

6. A dealer in grain mixed oats at 40 cents, corn at 60 cents, 
and rye at 90 cents per bushel. He sold the mixture at 75 cents 
per busheL How many bushels of each may have been taken ? 

BwggesAvm. — ^In this problem both the price of the oats and that of the 
com must be compared with the price of the rye. 

809. To find the quantity of each ingredient when at least 
end of the quantities is limited. 

1. How much coffee at 15^ and 18^ per pound must be mixed 
with 86 pounds at 30/^ a pound, so that the mixture may be worth 
25/ per pound? 



)16\|-Ar ^ 1 ) ^ Explanation.— We find 

ISy \ 5 5 V X 4 = 20 as in Art. 808, that 1 lb. at 

30/ 1 i i 2 7 9 j 36 15^ must be mixed with 2 lb. 



at 30^ ; and that 5 lb. at 18^ 
must be mixed with 7 lb. at 

90^. Or, in other words, as often as we take 1 lb. at 15^ we must take 5 lb. 

at 18^t and 2 -f 7, or 9 lb., at 30^. Since the mixture is to contain 36 lb. of 

30-cent ooffee, which is 4 times 9 lb. , we must take 4 times 1 lb. , or 4 lb. at 

15^ and 4 times 5 lb. , or 20 lb. , at 18 cents. 

2. How many pounds of tea at 35/^ and 50(^ must be mixfid ^>^ 
1:5 pounds at 75/, that the mixture may \>e \jot\5cl ^^^ ^^^ -^xi^S^X 
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3. A grocer mixed coflFees at 30/^, 46^, and 48/^ a pound with 12 
pounds at 38 cents, so that the mixture could be sold for 40 cents 
per pound. How much of each kind did he take? 

4. A dealer had 140 bu. of grain that cost him 60/^ per bu. , 
which he mixed with a variety that cost him 80^ per bu. He 
sold the mixture at 75^ per bushel and gained 20% on his invest- 
ment. How many bushels of the 80-cent grain were required for 
the mixture? 

810. To find the quantity of each ing^redient when the total 
amount of the ingredients is given. 

1. A grocer wishing to fill an order for 90 pounds of 30-cent 
coflFee, mixed grades, the prices of which were 14^, 20^, and 42/. 
How many pounds of each kind did he take? 

(1) (2) (3) (4) (5) Explanation. -We find 

n4v tV 3.3) 15 col. 5 as in Art 809. Thesmn 



1 
16 




3 


• 




tV 




6 


T»T 


1 


4 


6 



30 -/ 20\) yV 6 6 V X 5 = 30 of the pounds in col. 5 is 18. 

( 42/ yV yV 4 5 9 ) 46 The required amount is 90 

_g pounds, which are 5 times 18 

9Q _i_ ig =5 pounds. Hence, the quan- 

tity of each kind is 5 times 
the result given in col. 5, 

2. A merchant having teas worth 25/^, 35/^, 76/^, and 11.00 per 
pound, prepared a mixture of the grades weighing 116 pounds, 
and worth 60/^ per pound. How many pounds of each grade did 
he take? 

3. A man had $100 in ten cent pieces which he wished to have 
exchanged for two cent, five cent, twenty -five cent, and fifty cent 
pieces. How many of each kind could he get? 

4. A grain dealer had oats worth 36/^, corn worth 60^, and rye 
worth 86/^ a bushel, which he desired to mix together in such a 
proportion that he would have 120 bushels of mixed grain worth 
66/^ per bushel. How many bushels of each kind of grain were 
required for the mixture? 

6. A dealer bought 100 bushels of corn, timothy seed, and clover 
seed for $100. He paid $i per bushel for the corn, $3 per bushel 
for the timothy seed, and $10 per bushel for the clover seed. How 
many bushels of each did he buy? 

6. A man boug:ht 60 animals consisting of lambs, sheep, and 
calves for $160. He paid %li each for the lambs, ^ each ftjr 
the sheep, and $10^ each for ttie ca\vea. ISjqt^ TSi^Ti^ ot each kind 
dJd be buy ? 
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811. Averag^e, commercially considered, is a contribution to a 
loss suffered by damage done in sea-perils for the general welfare 
of all parties concerned. It is of two kinds, General Average and 
Particula/r Average. 

812. General Averag^e is the apportioned contribution made by 
all parties concerned in a ship, cargo, and freight, towards a loss 
voluntarily incurred for the common safety and general benefit. 

It is called general average because the value of the amount of the loss or 
expense is assessed upon the value of all interests involved and benefited. 

818. Partleular Averag^e is the contribution for damage or 
partial loss happening to the ship, cargo, or freight in consequence 
of some unavoidable accident, and is ]:)orne by the persons whose 
property is damaged, or by their insurers. 

814. Jettison is the throwing overboard of cargo to lighten i 
ship in stress of weather, or to prevent foundering. 

815. Salvagfe is the compensation allowed to persons who vol- 
untarily assist in saving a vessel, her cargo, or passengers in case 
of wreck or other imminent danger to life or property. 

816. The Insurers^ or underwriters^ contribute to the general 
average such a part of the loss to the owners as the insured value 
is to the market value of the property insured. 

Thus, if the cargo of a vessel is insured for $6000 and its market value is 
|8000| the underwriters are liable for f of the general average. 

817. Before a general average can be declared, it must be shown 
that there was imminent common danger, that the sacrifice was 
voluntary and necessary, and that the act was prudent and suc- 
cessful. 

818. An Average Adjuster is a person who is versed in general 
average laws, and who apportions the losses and expenses of a 
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In determining a general average, extracts from the log (log book) of the 
vessel, the testimony of her officers, a detailed statement of all expenses in- 
curred, with the vouchers of the same, and all other papers relevant to the 
case are placed in the hands of the adjuster. Sometimes it is a very difficult 
matter for the adjuster to determine whether certain losses should be made 
good by a general average or should be charged upon some particular in- 
terest (a particular average), and the decision has often resulted in a pro- 
longed litigation. 

819. The underlying principle of general average is that a loss 
incurred for the advantage of all concerned should be borne by 
each of them in the proportion that his invested interest bears to 
the total invested interests of all. 

820. A General Average loss may include the following : 

1. Jettison ; damage to cargo by water going down the hatches 
during jettison ; damage by chafing or breaking after jettison ; 
freight on cargo jettisoned. 

2. Sacrifices of portions of a vessel, as the cutting away of 
masts, rigging, etc. One-third of the cost of repairing a vessel is 
a special charge on the ship, the new work being considered bet- 
ter than the old, and hence, increasing the value of the vessel. 
The remaining two-thirds only of such cost is included in the gen- 
eral average. No deduction is made for anchors. 

8. Expense of floating a stranded vessel, including salvage. 

4. Expense of entering a port of refuge, whether for urgent re- 
pairs or to avert a common danger. 

5. Expense of discharging a cargo to make repairs, warehouse 
rent, reloading the cargo, etc. 

6. Wages and provisions of the crew from the time the vessel 
deviates from its course until it resumes its voyage. 

821. The Contributary Interests and Values are as follows: 

1. The ship contributes on its full value before the loss. 

2. The cargo contributes on its net market value at the port of 
destination before the loss. 

3. The freight contributes on its full amount, less i for the 
wages, etc., of the crew. In California, New York, Virginia, and 
some other states, i is deducted. 

822. To apportion a loss by general averagre. 

/. A vessel valued at $30000, with a cargo worth tSOOOO en- 
countered such a storm that|>20000 ^otVJdloI ^q^^^^t^ \^tti80Ded; 
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and it was found necessary to cut away masts and rigging. The 
vessel was rescued by a steamer and taken to port for repairs. 
The salvage amounted to $12000 ; repairs to the vessel, $3000 ; 
wages and provisions for crew from point of deviation, $500 ; and 
other expenses $800. The total freight was $5250, of which $2100 
was the freight on the goods thrown overboard. Apportion the 
settlement. 



General Average Loss. 



Jettison, 

Freight on jettison. 

Repairs (f of $3000), 

Salvage, 

Wages, etc., of crew, 

Other expenses, 

Total, 



20000 

2100 

2000 

12000 

500 

800 

37400 



CONTRIBUTARY INTEREST. 



Cargo, 

Freight (6250 less t), 

Vessel, 



50000 

3500 

30000 



Total, 



83500 



$83500 

(I 



(i 



$50000 

3500 

30000 



$37400 : Cargo's cent. = $22395.21 
:FrgVs " = 1567.66 
: Vessel's " = 13437.13 

$37400 00 






(Receives.) 



Adjuster's Settlement. 



(Pays. ) 



Owners of Cargo, 
Ownerd of Vessel, 


$2395.21 
14437 . 13 


Frgt. Company, 

Repairs, 

Salvage, 

Wages, etc., of Crew, 

Other exps. , 


$532.34 

3000. 

12000. 

500. 

800. 




$16832.34 


$16832.34 



Explanation op Adjuster's Settlement.— The adjuster finds the 
total loss subject to general average, which in this example is $37400. 
He then finds the total contributary interests, which is found to be $83500. 
Then knowing the value of each contributary interest, it is very easy to 
find by simple prox>ortion or by fractional parts the contribution of each 
oontributary interest The adjuster settles with the owners of the cargo 
by receiving from them their contribution minus the goods thrown over- 
board, or $22396.21 — $20000 = $2395.21. He settles with the owners of the 
vobmI by receiving from them their contribution plus i of the cost of the 
repairs, or $13437.13 + $1000 = $14437.13. He settles with the freight com- 
pany (the charterers of the vessel) by paying them the freight on the jetti- 
son minus their contribution, or $2100 — $1567.66 = $532.34. He pays the 
full amount of repairs, $3000 ; salvage, $12000 ; wages, etc. , of crew, $500 ; 
and other expenses, $800. Thus, it is seen that the adjuster's settlement 
account is in balance. 

« The wages, etc., of the crew paid by the adjuster is their general average 
portion. He has nothing to do with their regular wages. The adjuster has 
(mly U> do with apportioning the losses and expexi^^^ ol \Xx& ^^tm^x^ vi^t- 
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age. The charterers of the vessel pay their crew their regular wages, 
receive their freight charges from the owners of the saved portion of the 
cjirgO) pay the owners of the vessel for the charter of it, etc. , entirely aside 
from the settlement of the average adjuster. 

2. The general average charges occasioned by a storm were 
found to be $5432.57, and the contributary interests were $97635. 
What was the rate per cent, of contribution? What was the loss 
to Mr. Sinker, whose goods were valued at $17850? 

3. A ship in her passage from Liverpool to Boston with a cargo 
valued at $75000, during a storm threw overboard $15000 worth 
of goods, and cut away masts and rigging. The vessel entered 
the port of Halifax for repairs. The cost of replacing masts and 
rigging cut away was $3715. The loss of freight on cargo jetti- 
soned was $1200. The wages and provisions of the crew from 
the time of deviation from course until ready for sea were $475 ; 
other expenses, $725. The total freight (including freight on 
cargo jettisoned) was $7410. The value of the ship before the loss 
was $27000. Apportion the loss among the different contributary 
interests, and state how settlement should be made. 

4. What was the rate per cent, of loss to the contributary in- 
terests in problem No. 3? 

5. A steamer having on board $35000 worth of goods shipped by 
A, $28745 worth shipped by B, and $30000 worth shipped by C, was 
obliged to throw overboard during a severe gale $25000 worth of 
goods, of which $15000 worth belonged to A, and the remainder 
to B. The repairs of damages purposely done to the vessel to pre- 
serve it cost $2400, and the maintenance of the crew during delay 
was $632 ; other expenses, $968. The value of the steamer was 
$60000. The total freight was $8562, of which $2150 was the 
freight on the jettison. Apportion the settlement. 

6. A ship being in distress, threw overboard part of the cargo, 
cut away the masts, and finally bore away to a port of refuge for 
repairs in order to complete the voyage. The cost of replacing 
masts and rigging cut away was $5700, and an anchor cost $225. 
The value of the cargo was $85000, of which $5000 worth was 
jettisoned. The total expected freight earnings were $5718, of 
which $375 was the freight on the goods jettisoned. The expenses 
of entering port of refuge, unloading, storing, and reloading the 
cargo were $1500 • wages of crew and provisions during the delay, 

$1000. The adjuster's fee was $150. The value of the vessel wad 
$45,000. Apportion the Bettiemeiil. 
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823. Partnership is the result of a contract, whereby two or 
more persons agree to combine their capital, skill, or labor for the 
purpose of a common undertaking and the acquisition of a common 
profit. 

Such an association is usually called a Firm, House, or Company. 

824. The Partners are the persons associated in the business. 
They may be gen^ral^ or dctwe^ 'specialj silent or dorma/ntj and 
nominal partners. 

A general^ or active^ partner is one who takes an active part in the manage- 
ment of the business and who is responsible for the debts of the company 
to the amount of his entire property. 

A special partner is one who takes no active part in the business and 
whose liability is limited only to the amount of his investment, provided 
that this amount is duly advertised and legally recorded. 

A silent, or dorrrumt, partner is one whose name does not appear in the 
firm, but who nevertheless shares in the profits and thereby renders him- 
self (if discovered) liable for losses. 

A nominaH partner is one whose name appears to the public, but who has 
invested no capital in the business and receives no profits. 

It is a general rule that eadi partner is the accredited agent of all tlie other 
members of the firm, whether they he active, nominal, or dormant, and has authxyi^- 
Uy as such to bind Ihem, either by simple contracts respecting the goods or business 
of the firtn^ or by negotiable instrumerUs circulated in its behalf to any person 
deaUng bona fide. 

825. Artieles of Copartnership is the written agreement of 
the partners, stating the amount of each partner^s investment, the 
period during which the partnership is to exist, the manner in 
which the gains and losses are to be divided, and all other condi- 
tions which may be considered necessary or expedient. 

826. The Capital is the money or other property invented b\ 
thebuatn^fr 

981 
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827. The Resources, or Assets, of a firm are its entire prop- 
erty including all debts due the firm. 

828. The Liabilities include all of the debts or other obligations 
owed by the firm. 

829. The Net Capital of a firm is the excess of its resources 
over its liabilities. 

The Present Worth is the net capital of a firm when closing business. 

830. The Net Insolvency of a firm is the excess of its liabili- 
ties over its resources. 

A firm unable to pay its debts in full is said to be insolvent. 

831. The Net Investment of a partner is the amount of bis 

investments less his withdrawals from the business. 

882. The Net Gain of a firm is the excess of total gains over 
total losses for a given period. * 

833. The Net Loss is the excess of total losses over total gains 
for a given period. 

834. A General Partnership is one in which each partner is 
liable for the debts of the firm to the extent of his entire property 
personal and social. 

835. A Limited Partnership is one authorized by statute, and 

not otherwise, in which certain members called special partners 
are liable only to the extent of the capital contributed by them. 
Their private property is distinct from the social assets of such 
limited partnership, and cannot be taken to pay the debts of the 
firm. Other members, called general partners, remain liable to 
the creditors for all the debts of the firm, as in general partner- 
ships. 

1. In the case of limi^d partnerships, the laws of the state nsuaUy re 
quire full and complete articles of copartnership, specifying the general 
and special partners, the amount invested by each, etc., whioh artidee 
must be recorded in the Clerk's office of the county. Striot oomplianoe 
with the local'statutes, both in forming the partnership and in oonductiog 
the business, is essential to secure the limited liability of the speoial partr 
ners. 

2. A partner may receive a regular salary in addition to his share of the ■ 
proSta of a £rm. Such salary muati, ol couYo^^^^^'Qii'^V^MX the terms oi 
the articles of copartnership* 
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886. Given the investment and the present worth, to find 
the net g^ain or net loss. 

1. Find the net gain of a business whose net capital at starting 
was $6500 and whose present worth is $8700. 

$8700 Explanation— Since the net capital at starting was $6500, and 
6500 the present worth is $8700, the net gain must be the difference be- 
$2200 ^^^^1^ $8700, the net capital now, and $6500, the net capital at 
starting, which is $2200. 

2. Find the net loss of a business whose net investment was 
$9500, and whose present worth is $8350. 

$9500 Explanation.— Since the net investment was $9500 and the 
8350 present worth is only $8350, the net loss must be the difference be- 
12150 tween $d500 and $8350, which is $1150. 

Bulb. — Fmd the diference hetween the net vnvestment and the 
present worth. If the present worth is the greater the result will 
show the net gain / hut if the net investment he the greater^ the 
result wUl show the net loss. 

8. The net capital of a business was $12600, but it is now worth 
$16400. What is the net gain or loss? 

4. The net investment of a firm was $3640. Its present worth 
is $4750. What is the net gain or loss? 

6. On Jan. 1, 1899, the net capital of a firm was $6450.80, and 
on Jan. 1, 1900, it was $4967.58. What was the net gain or loss? 

6. The net capital of a firm at the beginning of a year was 
$2375, and at the end of the year $4780. What was the net gain 
or loss? 

7. The net capital of a firm on Jan. 1, 1899, was $2740.50. At 
the end of the year it was insolvent to the extent of $1498.50. 
What was the net gain or loss? 

8. The insolvency of a firm at the beginning of a year was $1675, 
and its net capital at the end of the year was $2500. What was 
the net gain or loss? 

9. Theinsolvency of a firm on Jan. 1, 1899, was $4365.43, and 
on Jan. 1, 1900, its insolvency was $2137.50. What was the net 
gain or loss? 

10. If the insolvency of a firm was $1800, and its present insol- 
vency is 9&000. What is the net gain ox \o«a*\ 
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837. Given the items of gain or loss, to find the net grain or 
net loss. 

1. The total gains of a firm are 16750 and the total losses are 
$2500. What is the net gain ? 

$6750 Explanation. — Since the total gains are $6750 and the total 
2500 losses are $2500, the net gain must be the difference between $6750 
^250 ^^^ $2500, or $4250. 

Rule. — Jptnd the difference between the total gains amd the total 
losses^ and tlie result will he the net gain or net loss. 

2. What is the net gain or loss of a firm whose total gains are 
$6120 and total losses $3450? 

3. Find the net gain or loss when the total gains are $3490 and 
the total losses $4500. 

4 In a business the gain on Merchandise was $1540 and on In- 
terest and Discount, $75. The Expense account showed a loss of 
$530, and Furniture and Fixtures, $16. Find the net gain. 

5. In a certain business, the Merchandise account showed a gain 
of $2100, Real Estate $1500, and Commission $650. The Expense 
account showed a loss of $1160, Furniture and Fixtures $325, and 
Interest and Discount $40. What was the net gain or loss? 

838. Given the net investment, the gains, and the losses, 
to find the present worth. 

1. The net capital invested in a business was $10000. Upon 
closing, the Loss and Gain account showed the following items of 
gains : Merchandise, $2400 ; Interest and Discount, $27 ; Com- 
mission, $315. Losses : Expense, $700 ; Real Estate, $345. What 
was the net capital at closing? 

Loss AND Gain. 



Expense, 
Real Estate, 
Net Gain, 





700 

345 

1697 








2742 





Merchandise 
int. & Dis. . 
Commission 



Net investment, $10000 
" gain, 1697 

'» capital, $11697 




Rule. — Add the nst gain to the net investment^ or deduct the fid 
loss yro7n the net i7ivestr)ient^ and tJie result will be the pres^ 
wo?'tA. 
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2. What is the present worth, if the net capital was $3450, and 
the net gain is $1700? 

S. The net capital of a business was $7860. The total gains 
amount to $3485 and the total losses $1346. What is the present 
worth? 

4. On Jan. 1, 1899, the insolvency of a firm was $670. At the 
end of the year the total gains were $6157 and the total losses 
$1531. What was the net capital at the end of the year? 

5. A firm commenced business with a capital of $12500. Upon 
closing, the Loss and Gain account showed a total debit of $4372 
and a total credit of $8450. What was the firm's net capital at 
closing? 

6. The net investment of a business was $15000. At the end of 
a year the Loss and Gain account showed the following debits : 
Expense, $2400 ; Interest and Discount, $65 ; Live Stock, $185. 
Also the following credits: Merchandise, $4175; Real Estate, 
$500 ; Commission, $250. What was the net capital at the end of 
the year? 

7. The insolvency of a firm on Jan. 1, 1899, was $1850. The 
total gains during the year were $2465.83, and the total losses 
$3976.24. What was the condition of the business at the end of 
the year? 

889. Given the resources and the liabilities, to find the net 
capital. 

1. The resources of a business were, Cash, $385 ; Merchandise, 
$3170 ; Bills Receivable, $1365 ; Accounts lieceivable, $237. The 
liabilities were Bills Payable, $950; Accounts Payable, $535. 
What was the net capital? 

Solution. 
Resources. Liabilities. 

Cash $385 Bills Pay., . . . $950 

Mdse., . . 3170 Accts. Pay., . . . 535 

Bills Rec 1365 Net Capital, . 3672 

Accts Rec, . . 237 

$5157 $5167 

KuLE. — Find the difference hetween the resources and the liaJ)ili- 
ties- Tlie excess of resources over liabilities will he the net capital; 
th4 excess of liabilities over resources the net iusol^eucij. 
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2. The resources of a firm on commencing business were, Cash, 
11850 ; Merchandise, $4800 ; Real Estate, 13000 ; Furniture and 
Fixtures, $175. The liabilities were, Bills Payable, $1500 ; and 
Account^ Payable, $750. What was the net capital? 

3. The firm of Adrian & Bayne commenced business with the 
following resources : Cash, $3700 ; Merchandise, $8000 ; Eeal 
Estate, $5000. Their liabilities were, Bills Payable, $1475 ; Per- 
sonal Accounts, $1250. What was their net capital ? 

4. At the end of one year the firm, in example 3» had the follow- 
ing resources : Cash, $1800 ; Merchandise, $9500 ; Real Estate, 
$7000 ; Accounts Receivable, $1920. Their liabilities were, Bills 
Payable, $2500 ; Mortgages Payable, $1500 ; Accounts Payable, 
$250. What was the net gain or loss? 

5. On Jan. 1, 1899, W. H. Snoke and S. S Stambaugh engaged 
in partnership. Snoke invested $5000 and Stambaugh $6000. 
The firm's resources at the end of the year consisted of Cash, 
$2350 ; Merchandise, $6300 ; Real Estate, $3500 ; Bills Receivable, 
$2360; and Accounts Receivable, $3140. The firm's liabilities 
were Bills Payable, $840; Accounts Payable, $1100; and Mort- 
gages Payable, $675. What was the net gain or loss at the end of 
the year, and what was the net capital? 

840. Given each partner's investment, the proportion of 
gains or losses, and the resources and liabilities at closing, 
to find each one's share of the gain or loss. 

1. A and B formed a partnership. A invested $4000 and was 
to share | of the gains or losses, B invested $6000 and to share { 
of the gains or losses. At the close of business their resources 
were. Cash, $5700; Bills Receivable, $2800; Real Estate, $4000; 
Accounts Receivable, $1300. Their Liabilities were, Bills Pay- 
able, $800 ; and Accounts Payable, $500. What was each one's 
share of the gain or loss? 

SohUion, 



Resourcks. 




LlABlLITIBS. 


Cash, 


• • 


$5700 


Bills Pay., . 


$800 


Bills Rec , . 


• 


2800 


Accts. "... 


500 


Real Estate, 


• • 


4000 


A's InvestmeDt, . 


4000 


Accts. Rec., . 


• 


1300 


B's •• 
Net Gain, . 


0000 
2500 




$13b00 


#13800 




A's gain 


equals \ ol %2Sm^ or $1000. 






B's *' 


" \ 


^* ^^ *^%A3y?». 





\ 
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RiTLS. — Find the difference hetween the total resources and tht, 
licbbllities including the net investment for the net gain or loss, 

Di/oide the net gain or loss in the proportion agreed upon fo> 
each partner^ 8 sha/re. 

2. A and B formed a partnership and agreed to share the losses 
equally. A invested $3600 and B $3700. At the end of one year 
their resources were as follows : Cash, $2000 ; Merchandise, 
$4000 ; Real Estate, $2500 ; Bills Receivable, $1500 ; and Ac^ 
counts Receivable, $250. Their liabilities were $1800. What was 
each one's gain? 

3. C and D formed a partnership in which C was to share ^ of 
the gains or losses. C invested $5600 and D $4900. At the close 
of the year their resources were $18000 and their liabilities $4700. 
What was each one's share of the gain? 

4. A, B, and C entered into partnership. A furnished $4500 
and was to share -^ of the gains or losses, B furnished $5000 and 
was to share i of the gains or losses, and C furnished $5500 and 
was to share the remainder of the gains or losses. At the close of 
the year the firm's resources were as follows : Cash, $6750 ; Mer- 
chandise, $8350 ; Bank Stock, $5000 ; and Real Estate $4400. The 
liabilities were Bills Payable, $1700 ; Mortgages Payable $2800 ; 
and Accounts Payable, $1100. What was each one's share of tlje 
gain ? 

5. E, F, and G engaged in partnership. E invested $2500, F 
$3000, and G $3500. E. was to share i of the gains or losses, F 
i, and G the remainder. During the year E withdrew $150, F 
$200, and G $250. At the end of the year the assets were, Cash, 
$2476.60; Merchandise, $5240; Bills Receivable, $1780; and 
Telephone Stock, $1800. The liabilities were. Accounts Payable, 
$4750. What was each partner's share of the sfain or loss? 

6. A, B, C, and D formed a partnership, each to share i of the 
gains or losses. A invested $4000, B $4200, C $4150, and D 
^M:100. During the year A invested $500, B withdrew $300, C in- 
Vested $200, and D invested $400. At the close of the year the re- 
sources were, Cash, $2768.40 ; Mdse., $1015.87 ; Bills Rec, $1483 ; 
to J Real Estate, $3600. The liabilities amounted to $2378. What 
Vras the net gain or loss, and what was each partner's interest in 
the business at the end of the year '3 
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841. To find each partner's share of the grain or loss when 
in proportion to the investment. 

1. A and B entered into a joint speculation. A put in $500 and 
B $700. They gained $360. What was each one's share of the 
gain? 

A $5 00 Explanation. —The entire capital 

B 700 was $1200. Since A put in $500, he fur- 

gj2 00 nished ^^ or ^ of the capital, and 

A of $360 = $150, A'sgain. henceshouldreceive A of ^60or$15(). 

X of $360 = $210 B's " ^ J'T M i^,*"" ^' «*.'^VT ^' 
12^ V 5 jyj^ should therefore receive ^ of the 

gain, or ^^ of $360, which are $210. 

Rule. — Divide ohe gam or los8 wnumg the partners in proportion 
to their shares of the capital. 

If preferred each partner's share may be found by proportf..^ Thus, in 
Ex. 1, we have 

12 : 5 : : $360 : A's share of the ^ain ; and also 
12 : 7 : : $360 : B's share of the gain. 

2. A and B gained in trade $800. A furnished $1500 of the 
capital and B $2000. What was each one's share of the gain? 

3. A, B, and C formed a partnership. A put in $2000, B $3000, 
and C $5000. They gained $4000. What was each one's share of 
the gain ? 

4. D, E, and F entered into partnership with $9000, of which 
D contributed i, E i, and F the remainder. They lost $2400. 
What was each one's share of the loss? 

5. Three men in partnership gained $9100. What was each 
one's share of the gain if they were to share in the proportion of 
3, 4, and 7 ? 

6. A, B, C, and D formed a partnership. A invested $6700, B 
$5800, C $7300, and D $8200. They gained $5600. What was 
each one's share of the gain? 

7. D, E, and G formed a partnership with a capital of $25000. 
D furnished $7500, E $8500, and G $9000. They gained 18i% of 
the joint stock. What was each partner's share of the profit? 

8. H, K, and L formed a partnership. H invested $3650, K 
$4260, and L $5390. They lost 33i% of their capital the first 
year and the second year gained 40% of the remaining capital 
What was each partner's share of the capital at the end of the 

bocond yeax'i 
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842. To find each partner's gain or loss when the invest- 
ments are for different periods of time. 

1. A and B in partnership gained $540. A put in $600 for 6 

months, and B put in $900 for 8 months. What was each one's 

share of the gain ? 

Int. on $600 for 6 mo. = $18, A*s interest. 
" " 900 ** 8 •* = 36, B's 

$54, Firm's " 
a or i of $540 = $180, A's ^ain. 
if or f of $540 = $360, B's gain. 

Explanation. — Since the interest on each one's investment, the rate 
per cent, being the same, depends on the amount invested by each and the 
period of time the money was in the business, if we find the interest on A's 
investment for the time it was employed, and also on B's investment for the 
time it was employed, each one's share of the total gain will bo in the same 
proportion that his interest is to the total interest A's interest at 6 % is 
$18, and B's $36. The total interest is $540. Hence, A's gain is if or i of 
$540 or $180, and B's gain is H or f of $540 or $360, 

BuLE. — Compute the interest on each partnet^'s investments for 
the tim£ they have heen etnployed in the hvsiness; then, on the sums 
yyithdra/von for the time out of the husiness^ and subtract the debit 
interest of ea^ch pa/rtner from^ his credit interest. Then for eaxih 
one^s share of the gain or loss^ take such a part of the entire gain 
or loss as each pa/rl/ners credit interest is of the entire credit in- 
terest. 

1. The above is believed to be the shortest and most practical method 
wh<3n each shall share in proportion to the average investment for the time 
in business. Any rate of interest may be used. 

2. If preferred, interest need only be calculated to the time of with- 
drawal, and then on the balance to the time of the second withdrawal or 
investment, as the case may be, and so on to the end of the time employed, 
thus finding only credit interest. 

2. A and B engaged in partnership. A put in $1500 for 7 
months, and B put in $1800 for 10 months. They gained $1426. 
What was each one's share of the gain? 

3. A, B, and C were partners in business. A invested $2000, 
B $3600, and C $4:500. A's money was employed 1 year, B's 10 
months, and C's 8 months. They lost $2400. What was each 
one's share of the loss ? 

4. A and B were in partnership for one year. A at first put in 
$4000 and B $3000. At the end of 8 months, A withdrew $1000 
and B added $1500 to his investment. At the end of the yeav 
they had gained $5000, What was eacYi ou^'^a ^\ia.\^ ol nJcl<6 ^wv^ 
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5. On Jan. 1, 1899, Mr. M. commenced business with $8000 
capital. On May 1, he took in Mr. A. with $6000 capital, and on 
July ] , Mr. C. with $10000 capital. At the end of the year they 
had gained $7000. What was each one's share of the gain ? 

843. To find each partner's capital at time of closing the 
accounts when interest is allowed on investments and 
chained on withdrawals. 

1. On Jan. 1, 1898, John Harris and G. G. Groff formed a 
partnership for one year. It was agreed to share the gains or 
losses equally, and that each partner receive interest on his in- 
vestments and pay interest on his withdrawals at 6%. They 
gained $2500. What was each partner's capital on Jan. 1, 1899? 
Their accounts at the end of the year were as follows : 

Db. John Habbis. Cb. 



1898 












1898 












Apr 


1 


Cash, 




400 




Jan. 


1 


Cash, 




5000 




July 


1 


(I 




500 




Sept. 


1 


(( 




2500 





G. G. Gboff. 



1898 












1898 












Nov. 


1 


Cash, 




500 

• 




Jan. 
May 


1 

1 


Cash, 




4000 
3000 

* 





SolvUon, 

John Habbis. 
Int on $400 for 9 mo. = $18 Int. on $6000 for 1 yr. = $300 
500 ** 6 mo. = 15 ** " 2600 " 4mo. = 50 



(( 



(I 



$33 $350 

Harris' net credit interest = $350 — $33, or $317. 

G. G. Gbopf. 
Int. on $500 for 2 mo. = $5 Int. on $4000 for 1 yr. = $240 

** " 3000 ** 8 mo. = 120 

$5 $360 

Groff's net credit interest = $360 = $5, or $356. 
$317 + $355 = $672, sum of the net credit interest 
$2500 — $672 = $1828, gain to be divided equally between the pftrtnen. 
$1828 -i- $2 = $914, each partner's share of the gain. 
Now, we credit each partner's account with his net credit interest and 
with his share of the gain, and then close the accounts. The "Balance" 
(the difference between the total crQd\.\A ttad\At&l debits) of each partner^ 
account 18 his net capital at cloBing. 
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The following shows how each partner's account would appear 
len closed at the end of the year, and also how these accounts 
3 re-opened for a continuance of the business : 



Dr. 



John Habris. 



Cb. 



198 




)r. 


1 


ly 


1 


c 


31 



Cash, 



C( 



Balance, 





400 

500 

7831 




1898 
Jan. 
Sept. 
Dec. 

1899 
Jan. 


1 

1 

31 

1 


8731 





Gash, 



tt 



Interest, 
Gain, 



Balance, 





6000 

2500 

317 

914 


8731 


7831 



G. G. Gboff. 



m 

>v. 



1 

31 



Cash, 
Balance, 









1898 






500 




Jan. 


1 




7769 




May 
Dec. 

1899 


1 
31 


8269 










Jan. 


1 



Cash, 



(C 



Interest, 
Gain, 



Balance, 



4000 

3000 

355 

914 



8269 



7769 



BuLE. — Fi/ad the vnterest on the investments cmd also on the 
IthdnroAJoals from their date to the time of settlem^ent. Place the 
fference between the sums of these interest items on the proper side 
' the accomvt. Then dmide the remainder of the gmin or loss in 
e proportion agreed upon^ entering a gain on the credit side of 
e accovntj or a loss on the debit side^ and find the balance. 

2. Henry Bermont, Roy Hill, and David Nye formed a partner- 
tip on Jan. 1, 1897, for 1 year ; the gains and losses to be shared 
[ually, and interest to be allowed on all investments and charged 
1 all withdrawals. On Jan. 1, Bermont invested $3000, Hill 
t500, and Nye $6000. On Mar. 1, Bermont invested $2500, Hill 
L200, and Nye $700. On July 1, Bermont withdrew $1500, Hill 
LOGO, and Nye $800. On Sept. 1, each invested $500. They 
lined during the year $4865. What N^a^ Qiae\\'^wc\jii^'t'^^«sJ^^^s^ 
iJan. 1.13981 
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3. A and B formed a partnership on Apr. 1, 1902, for i year. 
A invested on Apr. 1, $5000, and B $7000. At the end of 6 
months, k withdrew $1000 and B $2000. At the end of the year 
the net gain was found to be $3600. If the gain was divided in 
proportion to their average investments, what was each partner's 
capital on Apr. 1, 1903 ? 

4. Jones and Smith formed a partnership, and agreed to share 
the gain or loss in proportion to their average investments. On 
Jan. 1, 1903, each invested $3500. On May 1, Jones added $1600 
to his capital, and Smith withdrew $1000. They gained $2400. 
What was each partner's capital at the end of the year ? 

5. A. R. Byerly and T. R. Baker formed a partnership on Jan. 

1, 1901, for one year, each investing $4000. On Apr. 1, Byerly 
invested $1000, and on May 1, Baker invested $1500. On July 1, 
Byerly invested $500, and Baker withdrew $500. At the end of 
the year, the firm's resources were $18000 and the liabilities 
$3450. If the gain or loss was divided in proportion to their aver- 
age investments, what was each partner's share of the net capital 
on Jan. 1, 1902? 

6. A, B, and C formed a partnership on Jan. 1, 1900. ii wm 
agreed to allow interest on all investments and to charge interest 
on all withdrawals at the rate of 6%. A is to share ^ of the gain 
or loss, B "3^, and C i^. On Jan. 1, A invested $8000; on Apr. 

2, $1500 ; and on June 12, he withdrew $1400. B invested on Jan. 
1, $11000 ; on May 5, $3500 ; and on Aug. 10, he withdrew $2500. 
C invested on Jan. 1, $10000 ; on Mar. 10, $4000. He withdrew 
on July 14, $1800, and on Aug. 25, $1200. They dissolved part- 
nership on Oct. 1, 1900. Their loss was $6972. What was each 
partner's net credit interest and net capital at closing? 

In finding the time in problem 6, count the exact number of days. 

7. L. F. Gardner, G. A. Kockwood, and A. C. Macdonald 
formed a partnership on Jan. 1, 1903, with a capital of $20000, of 
which Gardner put in $8000, Kockwood $7000, and Macdonald 
$5000. At the end of 4 months Gardner added $2000 to his in- 
vestment, and 3 months later he withdrew $3000. Bockwood, at 
the end of 5 months, added $1000, and 4 months later he added 
$2000 to his capital. Macdonald, after 2 months in the business, 
withdrew $1500 ; but after being in business 6 months he added 
$4000 to his capital. The net gain of the firm at the end of the 

year was $9000. If the gain was dWiA^d «rfic«rding to average in- 
vestmenty what was each partr\er^s capWsiX on Jan. \.^\^KA\ 
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644t. A Bankrupt, or Insolvent, is a person who fails in busi- 
ness and is unable to pay his debts. 

A person may by due process of law declare himself in a state of bank- 
ruptcy, OP may be adjudged a bankrupt at the instigation of one or more of 
his creditors. Firms and corporations when unable to meet their pecuniary 
obligations are subject to the same legal proceediugs as a single individual 
who is insolvent 

845. The Assets of a bankrupt are his entire property inchid- 
ing all debts due him. 

AvaUahle Assets are such as can be converted immediately into cash. 
Nominal Assets are those which cannot be converted into cash, except at 
a discount. A debtor of a bankrupt is a person or firm who owes him* 

846. The Liabilities of a bankrupt are all of the obligations 
due by him to his creditors. 

A Creditor is one to whom the bankrupt is indebted. A preferred creditor 
is one who is paid in full if the assets are sufficient for this purpose. An 
employee is a preferred creditor. 

847. A Statement, or Schedule, is a list of the assets and lia- 
bilities of the bankrupt, giving the names of his creditors and 
debtors, their place of business or residence, and the sum due each 
or f rpm each of them. 

848. An Assignee is a person appointed to take charge of the 
property of a bankrupt for the purpose of converting it into cash 
smd, after deducting the necessary expenses of the assignment, to 
pay such a proportion of the liabilities to the creditors as I he 
assets will allow. 

When a corporation becomes bankrupt, the person appointed to take 
charge is called a Beceiver. 

849. A Dividend is the portion of the assets which is paid by 
the assignee to the creditors. 

8tt 
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860. A Dischargee is a decree relieving the bankrupt from fur- 
ther indebtedness to his creditors after he has complied with the 
full requirements of the insolvent laws. 

A bankrupt who receives a discharge may begin business anew legally 
free from all obligations under the former business. 

851. Computations in Bankruptcy may be made in accordance 
with the principles of percentage by regarding the total liability 
as the hdse and the available assets as the jpereentage. 

852. To And each creditor's share of available assets. 

1. A bankrupt's assets were as follows: Cash, $1534.27; Mer- 
chandise, $2150.43; Bills Receivable, $1050; and Accounts fie- 
ceivable, $1735.30. His liabilities were the following : Due A. B 
Hughes & Co., $4250 ; due G. E. King & Co., $2135 ; and due C. 
P. Prime & Co., $1475. The expenses of the assignment were 
$182. How much did each of the creditors receive? 





Solution. 




Assets. 




TiTABILTTTES. 




Cash, 


11534.27 


A. B. Hughes & Co., . 


14250 


Merchandise, . 


2150.43 


G. E.King &Ca, 


2135 


Bills Rec, 


1060. 


C. P. Prime & Co., . 


1475 


Accounts Rec, 


1735.30 






Total Assets, . 


$6470.00 


Total LiabiUties, 


17860 


Expenses, 


182. 






Net Assets, 


$6288. 




■ 



16288 -r- 17860 = .80 or 80%, rate of dividend, 

$4250 X -80 = $3400, Hughes & Co.'s dividend. 
$2135 X .80 = $1708, King & Co 's " 

$1475 -4- .80 = $1180, Prime & Co.'s 



it 



Rule. — From the total assets deduct the expenses of the assign- 
rnentj and divide hy the total liahiUties, The quotient vnU he the 
rate of dividend. 

Multiply the a/mount of eaA)h creditor's clami hy the rate of 
dividend. 

Each creditor's share of the assets may be found by the following pro- 
portion : Totalliabilities : Each liability : : Net assets : Each creditor's 
share of the net assets. , 

2. A merchant failed with liabilities amounting to $18230. His 
assets amounted to $12852. How much should each creditor re- 
coJve on the dollar, the* expenses of assignment being $380? How 
wurb was allowed L. K. Wise & Co., ^\io^^ <^saxsi>N^&%L^QO( 
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3. A firm failed with liabilities amounting to $30000. The 
assets were. Cash, $1875; Real Estate, $6500; Bills Receivable, 
$4250 ; Accounts Receivable, $3475. The expenses of the assign- 
ment were $815. How much should D. M. Keefer receive whose 
claim against the firm was $2350 ? 

4. N. G. Bragg & Co. failed with liabilities amounting to 
f 150000. The assets of the firm amounted to 156750. The as- 
signee's charges were $2800. How much did F. Albert receive 
who had a claim against the firm for $20000? 

5. A leather firm failed with liabilities amounting to $42500. 
The assets were $27345. If the expenses for settling were $495, 
how much should D. C. Morrison, F. H. Slyder, and H. A. Bitner 
receive, whom the firm owed $5263, $6587, and $7345 respectively ? 

6. Mull & Co. placed in the hands of an assignee, for the benefit 
of their creditors, a stock of finished goods which sold for $21000, 
raw material which sold for $2700, and personal property which 
sold for $3800. Their liabilities were $46420. The assignee's 
charges were 5% of the assets. How much did each creditor re- 
ceive on the dollar? 

7. The total liabilities of a firm which failed were $38450. • The 
machinery owned by the firm was sold for $15600. The company 
had on hand manufsctirted goods which sold for $3150, and raw 
material which brought f 1750. The real estate belonging to the 
firm consisted of a building and lot which sold for $5400, and a 
tract of timber land which brought $1175. The assignee also col- 
lected on notes and personal accounts $2850. The expenses of the 
assignment were $925. What dividend was paid to the creditors, 
and how much did G. V. Hull receive whose claim was $5750? 

8- Lane, Root & Co. failed in business. Their liabilities 
amounted to $80000. The assets of the firm were, real estate, 
worth $22,000 ; stock of goods, worth $8000; notes on hand, worth 
$1500 ; personal accounts due the firm, $825 ; and cash, $425. The 
assignee's charges amounted to b% on the sum distributed to the 
creditors. How much could the firm pay on the dollar ? 

9. Slow & Co. failed, owing John Horst $18750, Samuel Stum- 
baugh $160<X), and Elmer Reynolds $12500. The assets of the 
firm were $19762, exclusive of the real estate. The expenses of 
settling were $1850. They owed their employees $2750, which 
was paid in full. The real estate was sold for $15000. What per 
cent, of their claims was paid Horst, Stuni baugh, and Re-^^cAjJa^ 
and how much did each receive? 



AVERAGE OF ACCOUNTS 



853. An Account is a record of business transactions, and may 
contain either debits or credits or bothi. 

854. Average of Accounts, or Equation of Payments, is the 

process of finding the time when sums due at different times may 
be settled with one payment, without loss of interest to either 
debtor or creditor. 

855. The Cash Balance is the sum required to settle an account 
at a specified time, when part payment has already been made. 

856. The Term of Credit is the time allowed for the payment 
of a debt. 

All accounts bear legal interest after their term of credit expires. 

857. The Average Term of Credit is the average time allowed 
for the payment of two or more sums due at different dates. 

858. The Focal Date is any assumed date with which the dates 
of two or more payments are compared to find their average date. 

859. The Equated Time, or Average Date, is the date on which 
several debts due at different times may be paid in one sum. 

SIMPLE AVERAGE. 

860. Simple average is the process of averaging accounts con- 
taining debit or credit items only. 

The process consists in assuming a certain date as the date of settlement, 
and finding what the gain or loss would be to the payer if all the bills were 
paid by him on that date ; then in finding in how many days the total 
amount of the bills would produce a sum equivalent to this gain or loss of 
interest. The true^ or average^ date of settlement is then found by counting 
this number or days forward or backward from the assumed date. 

The interest on bills paid after they are due, should equal the interest 
on bills paid before their term of credit expires, since the former \% a gain 
to the payer and the latter a loss. 

Any date may be assumed as the focal date, or time of settlement, and 
any i ate of interest may bo used in making the computations, though tbe 
latest maturity of any item in the account is perhaps the most convenient 
date, and 6fc the most convenient ra\je. 

S46 
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861. To And the equated time when an account consists of 
only debits or credits. 

1. Find the equated time for the payment of three bills of 
goods, due as follows : Jan. 15, $60 ; Mar. 11, $100 ; May 20, $150. 

Jan. 15, $50, 125 da. $1 . 04 interest. 

Mar. 11, 100, 70 " 1.17 " 

May 20, 150, 



6)$ 



300 $2.21 



.05 )$2.21 

44 days before May 20, or Apr. 6. 

Explanation. — Assume May 20, the latest due date, as the focal date. 
If the total amount ($300) of the bills is paid on May 20, there will be a gain 
of interest to the payer of $2.21. The interest of $300 for 6 days at 6% is 
$.30, and for 1 day it is $.05. It will take $300 to produce $2.21 as many 
days as $.05 is contained in $2.21, or 44 days. If, at the assumed date of 
settlement, there is a gain to the payer of the interest of the entire debt 
($300) for 44 days, the date of settlement should be 44 before May 20, or 
April 6. 

' Rule. — Assmne the latest d/ue date for the focal date. Compute 
the interest on each item of the account from, the date it is due to 
the focal date. Dvcide the total interest hy the interest on the total 
amount of the hills for 1 doAj^ a/nd the quotient will he the number 
of days to count hack from, the focal date. 

1. When an item has a term of credit given in days, count the actual 
number of days to find when due ; if given in months, count by months. 

2. Use compound subtraction in finding the time when the interval be- 
tween any due date and the focal date is longer than a year. 

3. In dividing for the number of days, if the remainder is less than i, 
drop it ; if i or more, call it a day. 

2. What is the average due date of the following bills, each 
being due at the date given : April 12, $150 ; May 18, $180 ; and 
June 24, $170? 

3. On what date could the following bills be paid in one amount 
without loss of interest to either party : Due Jan. 20, $175 ; Feb. 
12, $130 ; Mar. 3, $150 ; and Mar. 30, $240? 

4. A merchant sold a customer bills on the basis of net cash as 
follows ; April 6, $180.25 ; April 24, $200.40 ; May 18, $160 ; and 
May 30, $140.75. On what date iji equity could the entire amount 
be paid? 
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5. The following bills of goods were purchased on 80 days' 
credit : June 5, $45 ; June 24, *60 ; and July 20, $75. What is 
the average date of payment? 

Suggestion. — When bills are sold on a common term ol credit, first find 
the averag-e date of purchase, and to the result add the common temi of 
credit When sold on different terms of credit, mature each bill aeparatelj 
and then find the average date of settlement. 

6- I bought several bills of goods as follows : 
April 7, a hill of $175 on 30 days' credit. 
May 20, " " " 215 " 60 " " 

June 24, " " " 320 " 3 months' " 

On what date may the entire amount be equitably paid! 

7. A produce merchant sold Jan. 2, 1900, 80 bbl. flour at $4.S0 
per barrel on 30 days' credit ; Jan. 20, 1900, 60 bbl, apples at 
$1.75 per barrel on 60 days' credit ; Feb. 8, 1900, 40 tubs butter, 
48 lb. each, at $.27 per pound on 1 month's credit ; Feb. 24, 1900, 
75 bbl. Minn, flour at $5.10 per barrel on 2 months' credit ; Mar. 
5, 1900, 150 bbl. potatoes at $1.25 per barrel on 20 days' credit 
What is the equated date at which the entire amount might have 
been paid ? 

COMPOUND AVERAGE. 

862. Compound Averse is the process of finding the mean, or 
equitable, time for the payment of the balance of an account con- 
taining both debits and credits. 

863. To And the equated time for the payment of the bal- 
ance of an account consisting of both debits and credits. 

1. What is the equated time for the payment of the balance of 
the following account? 
Db. C. C. Gadmb. Ca 



1900 










1000 






" 


" 


May 7 


Mdse , 30 da , 




4G0 




July 


18 


Cash, 




300 


June 22 


" fiO " 




380 




Sept. 


n 


Note, 30 da.. 




180 


Au^. 10 


3 mo., 




240 















Juno 6, $450 157 da , . . $11.78 July 18, $300 115 da., . . I6.1S 

Aug 21, 360 81 " . . 4.8fl Oct 17, 180 24" . . .1! 

Nov. W, 240 . 

$1050 $16.64 $480 $S.47 

480 6.47 , 

$570 $10.17 Int on $570 for 1 da. = $.006. 
$10.17 + $.095 = 107 daje b&c\E.-li;om '£tOT.\<:)t <n Jitli 26, 1900, it tbt 
equnted timo for payment. 
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Explanation.— Assume Nov. 10, the lateBl due date of either side ol the 
account, as the focal date. If the balance ($570) uf the account issettled Nov. 
10, there will be a gain to C. C. Gaines of the interest ($16.64) on the debtor 
items due before Nov. 10, and a loss to him of the interest ($6.47) on all the 
credit items paid before Nov. 10. Hence, if settlement is made Nov. 10, 
there is a net gain of interest to C. C. Gaines of $10 17.' The interest on the 
balance of the account ($570) for 1 daj isf 095 ; and to produce $10.17 inter- 
est it will take as many days aa $.095 are contained times in $10.17, or 107 
days- If at the assumeddateof settlement [Nov. 10), there is a gain lo C. C. 
Gaines of the Interest of $570 for 107 days, the true date of settlement should 
be 107 days earlier than Nov. 10, or July 26. 

Had the credit interest been the greater, C, C. Gaines would have had the 
right to keep the balance of the debt until the interest upon it would equal 
the credit interest In that case the number of days would be counted foi 
ward from the fooal date. 

Rule. — G/mipute the interest on each item, from, the time it is 
dite to the latest due date of any item in the account. Find the 
total dSit interest and the total credit interest ; and divide their 
difference hy the interest on the balance of the account foi' 1 day, 
<md the qtwtient vnll be the number of days to count bachtoard or 
fonoa/rd from, the focal date. 

If the balance of the aocov/nt and the 6alan.ce of the interest are 
in favor of the same aide, count bach; if on opposite sides, count 
forwa/rd. 

2. Find the averf^e date of maturity for the balance of the fol- 
lowing account : 



1898 












IRflR 












Apr. 


4 


Mdse., 




47 (i 




May 


M 


Cash, 




4.'^: 




May 


20 






650 






12 






100 





3. When may the balance of the following account be paid with- 
out loBS to either party! 







Jan. 


'i 


Feb. 


Vf. 


Mar. 


18 









1S99 












Feb. 


10 






4',^' 












375 






30 


V 
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4. Find tlitt oiimtcd time for the pttymeat of the balance of tlu 
followiD)^ account : 
Dr. D. O. Deck & Co. Cb. 



1897 








1807 










JUD« llO CsFh. 




S.M' 






4 


Mdse.,30da., 




4S(JfB 




















July 12 1 Ilank DraU, 




3«0 

1 




fz 


14 
24 


3 " 

" 60 da. 




560S5 



5. What 18 the balance of the following account, and when will 
it begin to draw interest? 
Db. James Floti>. Cb. 



11)00 


1 






Mnr 


'-I 


Ap. 




Jure 


n 











1900 




M,l»o.,.10da., 




!W 




Jan. 


W 


" 60 ■' 




412 


iill 


Apr. 




'■ 1485, 








Mar 




6% off, 












$270, 












10 & 5:6 off, 













Cash, 
Check, 



6. What was the balance dno on the following account, Sept. 3, 
lOilO, interest allowed at 6% ( 
Dk. G. W. GKADLBr, Cb- 



1900 




Feb. 


.■> 


Apr. 


10 








30 



Mdse , 30 da., 



10 ' 







IPOO 






m( 


Mar. 


1 




'/4IK 


June 






fi(K 


July 


14 




280 







SaggeatitM. — Find the true date for the settlement of the account, a.^ 
then compute the interest on the balance of the acoountfrom this date 
Sept. 3. The Interest added to the balance o( the account will give tV^ 

ACCOUNTS CURRENT. 

864. An Account Current is a written statement of the buei^ 
ness transactions between two houses, showing the balance due otJ 
a fixed date. The amount due is called the Cash Salance. 

An Account Current Is a transcript of the ledjrer account, with the ■ddl- 
tion of certain details taken from the books of orjg'inal entrf when deemed 
necessary, and arranged in a different form. 

Interest ia reckoned or not, according to the custom of the buBinees or 
the agreement between the parties. When interest la not charged, the 
balance due is the difference between the two sides of I he ledger account^ 
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866. The Acljustment of an account is tbe determining of the 
balaDce duo at a speciiied date. 

In adjuBtinf; an account we find what balance is due at a speeiJUd date ; in 
avera^ng an account, we find at tcftot date the balance is due. 

S66. Accounts Current are sometimes averaged as in the Aver- 
age of Accounts. This is done either to fix a date for settlement 
in the future, or to find tlie time from which to compute interest 
on the balance when the average date is2}asL 

867. 1- What is the cash balance, including interest at 6%, on 
the following account, Jan, 1, 1901, and what ia the average date 
of settlement? (Study with the account Art. 868.) 

De. a. B. Moss. Cb. 



1900 












1900 




:i 


Balance, 




ii(>f 






Nov. 




M.j^e,, 30 da, 
" 30 " 




450 
3U0 




Oct. 







- 


Cash, 

Note, 30 da., 
Cash, 




400 
100 
200 



868. Account Current and Interest Account. 

)K. A B Moss, Trjy, N. Y., in acoount with 0. RiLL, Albany, N. Y., 
In^eret^t to Jan. 1, 1901, at 6%. 



$3.82 -!- $.092 = 42. 

The average date of settlement 1: 

», l9oa 



42 days bact of Jan. 1, ISOl, or Nov. 



Explanation — We first find the due date of each item ot the account 
and compute the interest on each item from its due date to the date of set- 
tlement, Jan, 1, IBOl. The total interest on the debit aide of the account is 
$13.38, and O" the credit side $9.56. The balance of the interest ($3.82) is 
therefore in favor of the debit side, or is due Mr. Rill. Since both the bal- 
ance of the account ($550) and the balance of interest ($3.82) are on the 
debit side of the account, the cash balance due Jaw, \,\^\,\a ^1R> -^m^ 
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If the balaDce of iiii«reBt> had been on the credit side of the aoooimt, the 
caih balance due would have been £560 minue $3.82, or 1546.18. 

To find the average date, we simply divide the balance of the laterest bj 
the interest on the balance of the account (S560) for 1 d&y, and the quotient 
Rivea us 42 days to count back from Jan. ], 1901, or Nov. 20, 1900. 

1. If an item falls due after the date of settlement, tbe Interest on such 
Item should be transferred to the interest column on the opposite side sf 
the account. 

2. Use compound subtraction in flndiD); the time wheo over a ^ear. 

3. la computing interest on the Items, consider only the whole number of 
dollars by dropping the cents when less than half a dollar, and regardioK 
the cents as a dollar when equal to or greater thau half a dollar. In add- 
ing the items, however, the exact figures must be taken. 

4 The Cash Balance may also be found by first finding the equated dtte 
of the payments, and computing the interest en the balance due at tlui i 
time, from the equated date to the speoIBed time ; or if the equated date la 
later than the date of settlement, discount the balance of the account for 
tbe Intervening time. 

2. What was the cash balance on tbe following accountt Jan. 1, 
1899, interest at 6% « 

Db. John Rox. Cb. 



July 
Sept. 
Nov. 



3. Find tbe cash balance of the following acooant, May 1, 1898, 
interest at Q%. 
Dr. a. B. Diamond. Cb. 



Feb. 



1 Balance, 

2-1 Mdse., 

10 Draft.J. H. G., 



1 


1898 








1 


8W 2.^ 


Jan. 


;-fll 








m> w 


Mar. 


H 








•Jc,»l>i 


Apr. 


20 


Cash, 




^\ 



i. Find tbe cash balance of tbe following account, Sept. 1, 1900, 
interest at 6% ; also the average date. 

Db. R. C. Rosh in % current with T. K. Lake & Co. Cb. 



1900 


1 




1900 




" 


" 


Apr. 2 Balance, 


150[ 






25 Mdse., 30 da.. 


m 




20 Draft JS.W, 


U8C 




May 


21 " 60 da., 


K* 




June , 12 " unm, 


Ite 


\ 




\"l " ^'"''•■ 


Sfil 




Aug. llSJ Notc,Smo., 


\\ 6W 


\\ 
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5. Find the cash balance due on the following account, Apr. 1, 
1901, interest at 6%. 

Db. Edward Bbooes in % current with E. Bioe. Cb. 



1903 












1903 












June 


1 


Mdse., 10 da , 




m 




Jul J 


1fi 


Cash, 




m 






V(t 


30 " 




mil 




Sopt,. 


IX 


Note, 30 da., 




'UK 




(W 


Wl 


2 mo-. 




flMM 




Nov. 


■■I 


Cash. 




IfilK 




Dec. 


7 


" 60 da., 




1200 

















6. Find the cash balance of the followiug account, Jan. 1, 1901, 
interest at 6%. 

Db. D. C. Box in % current with Jso. Roe & Co. Cb. 







May 


1 




1-/ 


Nov 


ai 


1900 




aan. 


4 


Apr. 


•!K\ 


Bopl. 


'i1 









18B9 






loor 






1.1 




700 
GOO 




19S) 

Feb. 


8 




SOf 




Mar. 


■fM 




Kot: 




Maj 


II 




leoo 




Auff. 


30 



AVERAGING ACCOUNT SALES. 

869. When a consigment of goods is received to be sold on 
Kwmmission, the consignee usually pays the freight charges and 
other necessary items of expense, and frequently makes cash ad- 
vances to the consignor, charging interest on the same or retaining 
the net proceeds sufficiently long to offset the accrued interest on 
the advances. 

870. To find the date of payment of the net proceeds of a 
consignment. 

Rt7I.e. — Find the mierage date of the sales as in si-mple average. 
Then take this date as the date for the total sales, and of the com- 
mission {and guaa-amty, if any) , Place the cha/rcres and their dates 
on the d^t aide, the total sales and their a^oerage date (as found) 
on, the credit aide, amd mperage the account. 

Another method is to date the commiasion on the last date of Bales, and 
equate the account In the ordinary way, talcing the diaries as debits and 
the sales as credits. Wblle this method Is simpler tbaa the other it is not 
•0 exact, and hence the examples should be sol^e^'bj 'C&& \cmowc ^£L&'Ciin&. 
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1. What are the net proceeds of the following account sales, and 
when was it due? 

Albany, N. Y. , Sept. 19, 1900. 
Account Sales of Flour, 

Sold fob Account of D. J. Faust. 



1900 




Jan. 


6 


Feb. 


20 


Mar. 


30 


Apr. 


12 


Jan. 


2 




2 


Feb. 


24 



160 bbl. 

120 '' 

100 '' 

76 " 



Charges. 



Freight, 
Cartage, 
Remittance, 
Commission 4%, 

Net Proceeds, 



® 

u 
(ft 



$4.20 
4.25 
4.30 
4.40 



•N> •N> « « « 
* * * * * 



75 

12 

1000 



60 
50 



•N- it- it- it- 



* * * ¥t 



* * ** 



* ** 



*t 






2. Find the net proceeds of the following account sales, and the 
date when due. 

Baltimore, Md., Dec. 21, 1899. 

Account Sales of Apples, 

Sold for Account of E. C. Grace. 



1899 










■ 




Oct. 


12 
30 


180 bbl. 
150 " 


@$1.75 
" 1.80 








Nov. 


17 


240 " 


" 1.90 








Dec. 


15 


130 " 


" 2.00 








Oct. 


10 
11 
15 


Charges. 
Freight, 
Drayage, 
Storage, 
Commission 3|%, 




64 
21 
13 


70- 
80 





3. Find the date for settlemeivt of the following account sales, 
and the cash, balance on Sept. 1, 1^0, «*■ ^%. 
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Cleveland, O., Sept. 1, 1900. 

.coouNT Sales of Pork, 

Sold for Account of H. J. Lean & Co. 



oo 




T 


U 




30 


7 


18 


?■ 


1 


Y 


1 




20 



26bbl. @ $12.25, 10 da., 
40 " " 12.50, 30 da., 
50 '' '* 12.35, 20 da., 
35 " " 11.85, Cash, 

Charges. 
Frgt. and drayage, 
Remittance, 
Commission 3%, 
Guaranty 2% (credit items), 



126 
450 



40 



uggestion. — First find the equated date for the payment of the net pro- 
le ; then add the interest to the net proceeds for the intervening time 
1 the equated date to the time of settlement. 

. Find the date for settlement of the following account sales, 
the cash balance on Apr. 1, 1904, at 6%. 

Philadelphia, Pa., Apr. 1, 1904. 

lCcount Sales of Flour and Grain, 

Sold for Account of Pope & Saxe. 



04: 




.• 


5 


K 


16 




29 


r. 


12 




25 




31 


. • 


2 




4 


). 


20 


r. 


15 



150 bbl. F. F. , 
200 " J. S., 
100 " P. B., 
50 " S. F., 
500 bu. Wheat, 

1000 '' " 

Charges. 

Freight, 

Drayage, 

Remittance, 

Storage, 

Commission 3i%, 

Guaranty 1^%, 



@ 

4 



.50 
4.76 
6. 
4.80 

.90 
1. 



135 

40 

1200 

25 



GENERAL REVIEW. 

^ 871. 1. A house which cost $4760 was sold for $6600. What 
was the gain per cent. ? 

2. Find the cost of a bill of hardware listed at f 860 with dis- 
counts 16%, 10%, and 6%. 

^ 3. How much must be received for a lot of grain which cost 
^600 to gain 2i% ? 

4. A man sold a house for 10% less than it cost him. If he had 
sold it for $6176 he would have gained 16%. For how much did 
he sell it? 

6. A bought goods in New York, costing $442.38. Transporta- 
tion, casing, etc., adds 6% to the first cost. At what price must 
the goods be sold to gain 26% on the full co&t? 

6. The gross proceeds of a sale were $476. The total expenses 
were storage $8.60, drayage $10.76, and commission 3%. What 
were the net proceeds of the sale? 

7. A grocer mixed 20 lb. tea at 40^ with 30 lb. at 60/. At what 
price per pound must he sell the mixture to gain 26% ? 

8. If it require 164 rd. of fencing for a rectangular field 60 rd. 
long, how many acres does it contain ? 

9. A cistern 8 ft. in diameter and 13 ft. deep lacks 2 feet of 
being full of water. How many gallons of water in the cistern? 

10. What is the premium for insuring a house valued at $3600 
for i of its value when the rate of premium is 1|% ? 

11. A farmer bought a yoke of oxen for $160, which was 25% 
less than their real value, and sold them for 26% more than their 
real value. What was his gain per cent. ? 

12. What is the average width of a tapering board 23f in. wide 
at one end and 17f in. wide at the other end ? 

13. If the board in problem 12 is 24 ft. long, how many square 
feet does it contain ? 

356 
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14. At the beginning of the year a firm's resources were as fol- 
lows : Cash, $2350 ; Mdse., $8970 ; Bills Rec, $3240 ; and Accts. 
Rec, 11750. The firm's Uabilities were BiUs Pay., $2325; and 
Accts. Pay., $3425. At the end of the year the firm's resources 
were as follows: Cash, $3700; Mdse. $7540; Bills Rec, $2500; 
and Accts. Rec. , $1200. The firm's liabilities at this time were. 
Bills Pay. , $500 ; and Accts. Pay. , $1475. How much did the 
firm gain or lose during the year? 

15. A rectangular lot 100 ft. long and 60 ft. wide is surrounded 
by a close board fence 7 ft. high. What was the cost of the boards 
at $14 per M. ? 

16. What is the interest upon a note for $750 for 90 days at 

7i% ? 

17. A certain note for $960 and dated April 1, 1890, was paid 
on June 24, 1891. What was the amount of the note, interest at 
6%? 

18. A pile of wood 140 ft. long, 6 ft. high, and 4 ft. wide was 
bought for $60. What was the gain if the wood was afterward 
sold at $3.60 per cord? 

19. A farmer has a bin 8 ft. long, 5 ft. .9 in. deep, and 4 ft wide. 
How many bushels of wheat (approximate measure) will it hold? 

20. A crib 20 ft. long, 14 ft. high, and 3i ft. wide will hold 
about how many bushels of unshelled corn? 

21. At $17 per M, what will be the cost of the planking for a 
barn floor 36 ft. by 20 ft., the planking to be 2^ in. thick? 

22. A coal dealer bought a car load of coal, 33000 lb; , at a cost 
of $4.10 per long ton, which he retailed at 26/ per hundredweight. 
What was his gain on the car load if there was a loss of 3% in. 
handling the coal? 

23. Two houses were bought for $5600 each. The purchaser 
sold the one at a gain of 20% and the other at a loss of 20%. Did 
he gain or lose by the transaction ? 

24. Two houses were sold for $5600 each, the seller having 
gained 25% on the one house and lost 25% on the other. Did he 
gain or lose in the sale of the two houses ? 

25. A man received $15 a month ground rent for real estate in 
a certain city. If money was worth 6%, what was the value of 
the property? 
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26. A merchant bought goods listed nt $2500 for 20% and 10% 
off, and sold the goods at an advance of 15% on the list price 
What was the gain i 

27. Jan. 14, 1904, Geo. Smith & Bro. , bought of Messrs. Brown 
& Co., a bill of goods amounting to |iil4Y6.83, on 6 months time, 
with the privilege of discounting the whole or a portion of the 
bill, upon the following terms: 7% for 10 days; 6% for 30 
days ; and 4% for 60 days. Jan. 24, Smith & Bro., paid $10000; 
Feb. 13, they paid $5000 ; and Mar. 13, they paid $3000. What 
was due on the account at the end of 6 months? 

28. A commission merchant sent in net proceeds $384, after de- 
ducting $16 charges. What rate of commission did he charge, if 
$4 was paid for storage? 

29. The gable ends of a house are each 36 ft. wide, and the per- 
pendicular height of the ridge above the eaves is 1 2 ft. How many 
feet of boards will it take to cover both gable ends? 

30. If a staff 5 ft. high cast a shadow 8 ft. long, what is the 
height of a steeple the shadow of which is 190 ft. ? 

31. What must be the face of a note which when discounted for 
90 days at 6% will yield $500? 

32. Portland, Me., is 70° 15' 18" west longitude and Chicago, 
111., is 87° 35' west longitude What is their difference in time? 

33. What will be the cost of excavating a cellar 32 ft. long, 28 
ft. wide, and 5i ft. deep at 75)^ per cu. yd. ? 

34. How many bricks 8 in. by 4 in. will be required to pave a 
yard 25 ft. long and 20 ft. wide? 

35. A banker's assets are $8760, and his liabilities $10612. 
What per cent, can he pay his creditors? 

36. If $1500 are gained by selling goods at a profit of 16Ko, 
what would be received by selling the goods at a loss of 16f %? 

* 37. The selling price was $325, and the rate of gain 25 % . What 
was the cost? 

38. A merchant sold a bill of goods for $1260, and lost 20%. 
Had he sold f of the goods at 15% profit and the remainder at 
12i% profit, what would he have gained? 

39. If a merchant buys goods billed at $1500^ 10% and 15% off 
the list, and sells them at 5%off the list price, what per cent, profit 

does be make ? 
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40. A merchant bought an invoice of grain, which, including 
li% commission, cost 15050. 62i, and paid 115.25 for freight. He 
Bold the grain at a profit of 15% on its first cost, and invested the 
proceeds in sugar, which he sold at 5% profit, receiving in pay- 
ment a note legally due in 48 days. This note he had discounted 
at 6% at bank. What was the cost of the grain, and how much 
were his profits? 

41. What must be the depth of a circular cistern 8 ft. in diame- 
ter to hold 300 barrels of water of 31i gallons each? 

42. At what per cent, above the manufacturer's price must a 
wholesale merchant mark goods that after allowing a discount of 
20% and 5% he may still have a profit of 25% ? 

43. A grocer bought at auction 200 cases of fine wines for 
$2800. What must he ask for it per case, so that he may dis- 
count 20% on asking price, allow 10% of sales to be bad, pay 2^% 
commission for selling, and still make a profit of 100% on cost? 

44. What is the present worth of f 500 due in 1 yr. 8 mo. when 
money is worth 6%? 

45. A certain cylinder is 4 ft. in diameter and 10 ft. long. 
What is its entire surface? 

46. A merchant bought 20 pieces of cloth, each containing 25 
yards at $4.25 per yard, on a credit of 6 months, and sold them at 
95.50 per yard on a credit of 4 months. What was his cash gain, 
money being worth 6%? 

47. The true discount on a certain sum of money for 4 mo. 12 
da. at 6% is 110.40. What is the sum? 

48. The list price of an organ was $90. An agent bought it at 
25% off and sold it for $84. What was his gain per cent. ? 

49. When railroad stock, at 10% advance, is selling at $110 per 
share, how many shares may be bought for $2750, and what will 
be the amount of premium? 

50. A merchant directed his broker to purchase 50 shares of 
Bank stock, par value $100, which was selling at 8% premium. 
What was the cost if the brokerage was f % ? 

61. Find the cost of 400 shares Union Pac. stock at 11 8f, bro- 
kerage i%. 

62. I sold 150 shares Col. & Southern railroad stock at 89i^ 
brokerag'e }%. How much did I rea\iz^ itoxa \Jci^ ^'^JvaX 
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53. Mr. K. sold 500 shares stock (|50) at 47f and with the pro- 
ceeds bought Mich. Cent, at 131|. How many shares did he buy, 
and what was his surplus, brokerage on both transactions? 

54. What is the duty on 600 yd. of brussels carpet, 27 in. wide, 
invoiced at Qs. 6d. per yd., when the specific duty is 30/^ per sq. 
yd. and the ad valorem 25 % } 

55. How much insurance at 1^% can be obtained for $85.50 
premium? 

56. The Dr. side of Mdse. account is $48000 ; Gr. side, $24600 ; 
Inventory, $25000. Required, the per cent, gain or loss on sales. 

57. If the net earnings of a company with a capital of $200000 
are $19500, what rate of dividend may be declared? 

58. An importer owed a bill in London of £520 88. 6d. What 
amount would settle the bill, exchange quoted at $4.86|? 

59. A, B, and C were partners. A invested '$3500, B $4000, 
and C $4500. At the end of the year their resources were $18970 
and their liabilities $1720. What was each partner's share of the 
gain? 

60. Having bought goods to the amount of $1680 cash, I gave 
my 60- day note in settlement. What was the face of the note, 
discount at 6%? 

61. What is the present worth of a debt for $1005, of which 
$475 is to be paid in 10 months, and the remainder in 1 year and 3 
months, the rate of interest being 6% ? 

62. How much would it cost to paint the dome of a hall, in the 
form of a hemisphere 50 ft. in diameter, at 35/ a sq. yd. ? 

63. What are the bank discount and proceeds of a note of $1500, 
dated Apr. 1, 1901, payable in 90 days, and discounted May 10, 

1901, at 6% ? 

64. A man offered a bill of goods for $1800 on 6 mos. credit, or 
for the present worth of that sum for cash. I accepted the latter 
offer, and obtained the money at a bank for the same time at 6%. 
Did I gain or lose, and how much ? 

65. How many yards of carpet i yd. wide will be required to 
cover the floor of a room 20 ft. long and 18 ft. wide? 

66. If the average depth of a stream is 18 in., average width 10 
/L and its current velocity li ft. per second, how many barrels 

per hour does the stream yield "i 



GENERAL REVIEW Ml 

67. What is the difference between the true discount and the 
bank discount on |1000 for 90 da. (no grace) at 6% ? 

68. Two concentric circles have diameters of 30 ft. and 60 ft., 
respectively. What is the area of the space enclosed between the 
circumferences? 

69. A can do a piece of work in 20 days, B in 25 days, and C 
in 30 days. In what time can they together do the work? 

70. If it cost $300 to fence a square field at 75/ per rod, what 
will it cost to plow the field at $1.50 per acre? 

71. A merchant sells goods at retail 30% above cost, and at 
wholesale 10% less than the retail price. What is his gain per 
cent, at wholesale? 

72. A coal merchant sold 15% of three-sevenths of his interest 
for $3000, and for the balance of his entire interest he received a 
uote payable in 90 days. If he sold the balance of his interest on 
same rates as first sale, what was the face of the note? 

73. Mr. Brown sold lumber on commission at 5%, and invested 
the net proceeds in dry goods at 2% commission. His whole com- 
mission was $70. What was the value of the lumber, and the dry 
goods? 

74. How many bricks, each 8 in. X 4 in. X 2 in. will be re- 
quired for 720 cu. ft. of masonry, allowing 12^% for the mortar? 

75. What is the face of a bill which can be bous^ht on London 
for $840, when exchange is at $4. 86i ? 

76. At $20 per M, what will be the cost of lumber for a circular 
tank 10 ft. in diameter and 8 ft. high, the bottom to be of 3 inch 
and the sides of 2 inch planks? 

77. Add "seven thousand four and three hundred twenty -seven 
millionths to sixty thousand fifty and seventeen ten-millionths. 

78. A wagon-bed is 4 ft. wide and If ft. deep. How long must 
it be approximately, to hold 50 bu. of unsacked wheat? 

79. A piece of timber is 25 ft. long, 3 ft. wide, and 2i ft. thick. 
How many feet of boards can be sawed from it, allowing 20% for 
waste in sawing? 

80. How many barrels of water fell on a roof 40 ft. X 36 ft. 
during a two-mch rain ? 
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81. Hardluck & Co. failed with the following resources and lia- 
bilities : 

Resources. Liabilities. 

Cash, .... 986.50 Mortgages Pay., . . 6940 

Md^., .... 12650.70 Bills Pay., .... 20500 

Bills Rec., . . 7500. Accts. Pay., .... 37478 
Accts. Rec, . . 8972.65 

After reserving llOOO to pay for insolvency proceedings, how 
much can be paid on the doUar to the general creditors? 

82. Mr. G. sold 16f% of his interest in a factory for 12500. 
What is the value of his remaining interest, on the same basis? 

83. A merchant invested 12^% of his capital in a lot, 20% of it 
in erecting suitable buildings thereon, 33^% of it in a stock of 
hardware, and had $2640 remaining. What was his whole capital! 

84. $1500. Reading, Pa., June 20, 1898. 

On demand I promise to pay to the order of J. H. Leidig, Fif- 
teen Hundred Dollars, for value received, without defalcation, 
with interest at 6%. 

Guy Ouveb. 

The above note had the following indorsements : 

Sept. 20, 1898, . . . |150 Jan. 1, 1900, . . . *300 
Apr. 30, 1899 J ... 200 Oct. 5, 1900, .... 175 

Find the amount due Dec. 20, 1901, by the U. S. rule for par- 
tial payments. 

85. I paid a premium of $122.50 for insurance on my store build- 
ing valued at 16000 and the store goods valued at $15000, the 
building and goods taken at f of their value. At the same rate 
what should I pay for insuring a block of buildings valued at 
$25000 for i of its value ? 

86. A commission merchant received a consignment of 500 bbL 
of flour, and advanced $200 cash, paid $50 freight, and $15 dray- 
age. He sold 200 bbl. at $4.75; 120 bbl. at $4.50; and the remain- 
dor at $4.25 per barrel. His commission for selling was 2i^. 
How much was still due the consignor ? 

87. On Juno 24, 1901, the following invoices were bought : $400 
on 3 months' credit ; $500 on 6 months' credit ; and $700 on 8 
months^ credit. What time should be allowed for the payment of 

the whole indebtedness at one timib'^ 
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88. What principal will yield $80 interest in 1 yr. 3 mo. 18 da. 

89. In what time will $425 produce $63 75 interest at &%1 

90. Add tbe following; fractions, and reduce the result to a deci- 
mal, correct to five places : f , |, i^, i^, ^|. 

91. Reduce each fraction in the preceding example to a decimal, 
correct to five places, and find their sum 

92. Find the accurate interest on $1345.75 from Jan. 1, 1904, 
to May 10, 1904, at 7%. 

93. A wagon-bed 10 ft. 6 in. long, 3 ft. 9 in. wide, and 1 ft. 9 
in. deep is filled with wheat. What is the weight of the load) 

94. A note of $1000 was given May 12, 1900, bearing interest at 
6%, on which were the following indorsements : Sept. 5, 1900, 
$100 ; Nov. 12, 1900, $250 ; Dec. 20, 1900, $300. 

Find the balance due Jan. 1, 1901, by the Merchants' rule. 

95. Find the equated date of settlement of the following ac- 
count : 

W. C. Babiol 
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96. A man bought 80 shares of bank stock at 891, and sold the 
same at 104^, brokerage i% in each case. What was his gain ? 

97. A taxpayer owned real estate assessed at $7500, and per- 
sonal property assessed at $3500, in a township in which the rate 
of taxation was $1.75 on tbe $100. What was the amount of his 
taxes } 

98. What is the rate of taxation when the valuation of the prop- 
erty is assessed at $17500, and the tax is $262,501 

99. If oranges are bought at 30^ per dozen and sold at il* a piece, 
what is the gain per cent. 1 

100. The cost of a draft on Berlin was $313.50, when exchange 
was $.95 for 4 marks. What was the face of the draft? 

101. A commission merchant wishes to remit the net proceeds of 
a shipment by a bank draft. Total sales, $7000 ; commission, 
9^% ; oxdiaage li% premium. Ho^ \e.ige % ^a&Xi '^r&.\u& «Kst^^ 
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102. A merchant in Boston owes £275 10s. Sd. in Manchester, 
Eng., and wishes to remit the amount by draft at 60 days. Ex- 
change is {l.SOi, and brokerage i%. What will the draft costf 

103. I bought SQ exchange on Antwerp, at short sight, for S160 
francs, at 6.21i. What was the cost? 

104. A window is 45 ft. from the groaud. What most be tiie 
length of a ladder to reach the window when the foot of the ladder 
is placed 12 ft. from the house? 

105. A tree was broken 36 ft. from the ground, and fell so tiut 
the top struck 40 ft. from the foot, the other end resting upon the 
stump. What had been the height of the tree? 

106. A depositor is credited with the following deposits at s 
savings bank : Jan. 1, 1900, *500 ; June 20, 1900, $200 ; Ang. 10, 
1900, $60 ; Mar. 6, 1901, |300. No withdrawals. What was hb 
credit on Jan. 1, 1902, if the interest rate was i%, and interest 
credited quarterly? 

107. What is the compound interest of $500 for 3 yr. 6 mo. 90 
da. at 6%, interest compounded annually? 

108. If 5 men, working 8 hours a day, can plow 50 acres in S 
(lays, in how many days can 9 men, working 10 hours a day plov 
60 acres? 

109. Find the cash balance of the following account on Jan. 1, 
1904, money being worth 6%. 

T. E. P mr.T.iP S- 
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110. What per cent, of a yard is 90% of a meter? 

111. A rectangular lot is 100 ft. long and 50 ft. wide. What is 
the distance around it in meters? 

112. The distance between two places is 8 kilometers. What is 
the distance in miles? 

113. A farmer has a field containing 6^ acres. How many hell- 
tares does it contain? 
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1 14. A rank of wood is 12 ft. long, 4 ft. wide, and 6 ft.- high. . 
How much is the rank worth at Y5^ per stere ? 

115. A pail containing li gallons of water has how many liters 
of water in it? 

116. The nickel five-cent piece weighs 5 grams. How many 
Troy grains does it weigh? 

117. A bar of iron weighed 60 pounds. What was its weight 
in kilos ? 

118. The distance from Poughkeepsie to New York is 75 miles. 
What is the distance in kilometers? 

119. A real estate agent sold five Sections of land in the state of 
Kansas. What was the area of this land in square kilometers? 

120. In digging a cellar Mr. Strong removed 200 cubic yards, or 
loads, of earth. How many cubic meters of earth did he remove? 

121. What is the par value of 4562 guilders, or florins, of the 
Netherlands? 

122. What is the par value of a draft on Paris for 123645.40 
francs? 

123. How much must be paid in U. S. money for 2500 milreis 
of Brazil? 

124. What is the value in U. S. money of 1200 gold pesos of 
Cuba? 

125. What is the value in U. S. money of 570 crowns of Den- 
mark? 

126. A merchant exchanged $5150 for rubles of Russia. How 
many rubles did he obtain ? ^ 

127. How many colons of Costa Rica should be received for 
$465? 

128. What is the face of a bill of exchange on Liverpool, that 
costs $1194.99, when exchange is 4.88? 

129. What will be the face of a 3 days' bill of exchange on Lon- 
don, that can be bought for $5964.13, exchange 4.86i? 

130. What will be the face of a bill of exchange on Berlin, that 
costs $1500, when exchange is at $.96? 

131. I sent an agent $1000 to invest in apples at 60/ a barrel, 
allowing him a commission of 4%. He paid 15/ apiece for the 
barrels and 20/ a barrel for transportation. How many barrels of 
apples did he buy? 
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132. How many bricks of average size will be required to build 
the walls of a house 60 ft. long, 36 ft wide, and 24 ft. high, the 
walls to be 13 in. thick, allowing 460 sq. ft. for doors and windows! 

133. S. H. Crown bought of J. D. Soley merchandise amount- 
ing to $950.80, terms 30 days, and gave in payment his interest 
bearing note at 90 days. What was the face of the note? 

134. The capital stock of a certain railroad is $2876000, and its 
debt is $76000. Its gross earnings for the year 1903 were $500000. 
and its expenses $265000. If the company paid expenses and in- 
terest on its debt, at 6%, and reserved $500 as surplus, what divi- 
dend would a stockholder receive who owned 26 shares, par value 
$100? 

135. A manufacturing company fails in business. Its whole in- 
debtedness amounts to $160000. Its effects consist of buildings 
and machinery, worth $20000; stock of goods, worth $30000; 
notes on hand, valued at $15000 ; and cash, $6000. The assignee's 
charges will amount to 6% on the amount distributed to the cred- 
itors. How much will the company pay on a dollar, and what 
will be A. E. Janes' dividend on a claim of $2700 ? 

136. At 15/ per copy for printing, 12/ per lb. for paper weigh- 
ing 70 lb. per ream, and 20/ per copy for binding, what would be 
the cost of an edition of 20000 copies of a 12 mo. book of 408 
pages? 

137. What is the value of a rectangular block of fine gold 10 in. 
long, 4 in. wide, and 3 in. thick, the specific gravity of gold being 
19.258, when 23.22 grains of gold are worth $1? 

138. If a nmn purchases 150 U. S. 4's at 120|, 70 railroad S's at 
103^, and 50 railroad 6's at 115i, through a broker who charges 
^%, what rate of income does he receive on the total investment! 

139. How many square yards are there in the surface of the 
sidewalk around a city block 360 ft. by 420 ft on the building 
line, if the sidewalk is 16 ft. wide? 

140. What per cent, do I make by purchasing flour at $4.60 per 
bbl. cash, and selling the same for $6.26 per bbl. on 3 mos. credit, 
money l)eing worth 6% ? 

141. I bought a lot of coffee at 12/ per pound. Allowing that 
the coffee will fall short 5% in roasting and weighing it out, and 
that 10% of the sales will be bad debts, for how much per pound 

must I sell it, to make a clear aam oi \^% oxiXk^ cioat? 
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142. I have a balance of $4210.12, belonging to a Liverpool 
icrchant, which I am instructed to invest in English exchange, 
od remit. The rate of exchange is 4.82. I charge i of 1 % com- 
lission for investing. What is my commission, and what is the 
ice of the bill? 

143. A Liverpool cotton factor sold 200 bales of cotton weigh- 
g 90000 lbs., at 8frf. per lb. He charged 2i% commission for 
lUing. What was his commission, and what were the net pro- 
jeds ? How large a bill in dollars did we receive if exchange in 
ondon was 49^. to the dollar? 

144. A and B are partners. A invested $5000, and B $3000, 
taking the capital of the firm $8000. They sell i of the business 
► C for $8000. How shall A arid B divide the $8000 received 
•om C, so that each may retain a i interest in the business with- 
iit increasing or diminishing the original capital of the firm? 

145. A and B formed a partnership on Jan. 1, 1900, for 1 year ; 
le gains and losses to be shared equally. Interest was allowed 
t 6% on all sums invested and withdrawn. On Jan. 1, A invested 
5000 ; on Apr. 2, $1500. He withdrew $600 on June 1, and $400 
n Sept. 19. On Jan. 1, B invested $Y500 ; on May 1, $1200. He 
rithdrew $1000 on Mar. 1, and $500 on July 2. They gained 
Luring the year $4713. What was each partner's capital on Jan. 
.,1901? 
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TO WRITE UNITED STATER MONEY. 
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Page 15, Art. 28. 
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Pagfe 21, Art 41. 

8. 467. 
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S9. 1142814. 


ff«. »187.63. 


Page 60, 


Art. 104. SO. 11586K. 


«*. «112.34. 


4^. 12. 


31. 14556^. 


Cf. »108.85. 


i?. 14. 


SS. 7336f . 


55. J133.16. 


U- 34. 


9S. 8026J- . 


66. $81.66. 


H: 34. 


94- 8684A. 


«?. $142.4' 


46. 31. 


S6. 7439A. 


M. $81.30. 


<?. 36. 


56. 131139Tyr. 


69, $166.72. 


4*. 31. 


97. 115086 J . 
9«. 114967rf. 


eO. $83.75. 


p. 28. 


61. $72.10. 


50. 23. 


99. 90138JH- 
100. 237653SV- 


eS. $82.06. 


61. 27. 


Art 100. 


52. 226. 


101. 1 39081 jVt. 




55. 184 


lOS. 121846^. 


1. 291. 


64. 213. 


lOS. 116S321{f 


£. 244. 


56. 218. 


104. 59393|^|. 


Page 57. 


66. 312. 


106. 44164A^. 


5. 236. 
i 144. 
«. 20O. 

6. $834. 
r. 121. 
S. $914. 
S. 38. 

m $2435, 
11. $24.50. 


57. 136H 
5«. 69jf. 


106. 66182itt. 

107. 267814ffi. 


69. 62J . 
50. 12 . 


108. 426569(». 


109. 711664ift. 


61. 144H 
eS. 133H 


110. 877420TVr. 

111. 342813Ui, 


5.5. 96H. 

64. 67} . 

65. 601 . 

66. 214H 


im. 421239A>,. 
lis. 16478.31^*. 
114. 1986774JH 
116. 141708^VV 


Page 58, Art. 103. 

W. 217). 


67. 198H 
es. 148}i 


116. 198019tWV 

117. 93643HII. 


«i. 62A. 


69. 154A 


Art. 106. 


««. 127i. 


70. 537 


«a 1165J. 
84. n4if 


72. 832 
7S. 870 


S. 32. 
3. 133. 


««. 77A. 


75. 420 


4. 172. 


««. sm. 


74. 142 


Page 61. 


m. i7iiAV 


75. 1392 


««, 104A. 


76. 1163 


5. 40. 


«« I07frt. 


77. 800K 


6. 34. 


« 120IJ. 


78. 865+, 


T 15. 
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37; 


?. 27. 


12. 3S. 


16. 


1601. 


?. 345. 


i*. 476. 


17. 


6036. 


0. 42. 


U 7500. 


18. 


36; 215 sq. nu. 


/. 79. 


i5. 3007. 


19. 


139. 


EXPRESSIONS CONTAINING PARENTHETICAL FORMS. 


age 62, Art. 107. 


7. 12. 


m. 


0. 


% 54. 


5. 16. 


13. 


100. 


't. 60. 


S. 50. 


n. 


16. 


?. 35. 


10. 4. 


16. 


546. 


?. 50. 


ii. 47. 






ARITHMETICAL ANALYSIS. 




age 68, Art. 110. 


8. $15. 


Page 64. 


2. W. 


P. 12/. 


n. 


44. 


S. 48/*. 


iO. $35. 


15. 


24. 


4. 40/. 


11. 120. 


16. 


60. 


5. 1160. 


i^. $6. 


17. 


$16. 


?. 166. 


REVIEW. 


18. 


450. 


age 64, Art. 111. 


*. $126.55 gain. 


IJh 


15. 


/. 14600. 


9. 10 jr. 


15. 


294. 


a $1000. 


10. 50. 


16. 


26. 


3. 181. 


v^ _ ^ f 


17. 


$444. 


f $6.92. 


Page 65. 


18. 


135. 


5. $362. 


11. 46. 


19. 


$423.36. 


S. 1000. 


i^. 335. 


20. 


$203.40. 


r. $9400. 


13. 4000. 

FACTORING. 






age 68, Art. 126. 


i(?. 2, 3, 3, 5, 7. 


20. 


2, 3, 1081. 


?. 2, 2, 3, 7. 


11. 2, 2, 7, 43. 


21. 


2, 2, 2. 2, 2, 151. 


?. 2, 2, 3, 3, 3. 


m. 2, 2, 5, 3, 3, 13. 


22. 


7, 1051. 


^. 2, 2, 3, 3, 7. 


13. 2, 1637. 


23. 


3, 3, 607. 


>. 5, 5, 5. 


U. 2, 2, 2, 2, 271. 


2J^. 


3, 3, ^.^ 181. 


?. 2, 2, 2, 2, 3, 5. 


15. 2, 2, 2, 631. 


26. 


2, 2, 5, 5, 5, 19. 


>". 2, 2, 2, 3, 13. 


16. 2, 2, 3, 3, 5, 5, 7. 






{. 2, 2, 107. 


i7. 5, 1487. 






I 2, 2, 2, 2, 2, 2, 


18. 2, 2, 1531. 






2, 2, 2. 


19. 3, 3, 7, 7, 13. 
CANCELLATION. 






age 69, Art 129. 


5. 432. 


9. 


168. 


?. 60. 


6. 196. 


10. 


48. 


?. 84. 


7. 100. 


11. 


434. 


^ 168. 


,?. 60. 


n 


. w 
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IS. 


222. 


11 


400. 


IS. 


84|. 


16. 


1001. 


17. 


450 


18. 


1*. 



Pagre 70, Art. 130. 

«. 6. 
3, 45. 
4„ $54. 



S. 66f. 

tf. 21. 

7. 9/^. 

,5. 18. 

9. 20/^. 

i^. 28. 



GREATEST COMMON DIVISOR. 



Page 71, Art 134. 

e. 18. 

5. 21. 

i, 24. 

5. 4. 

^. 4. 

7. 10. 

Pagre 72, Art. 135. 

^. 96. 



^. 19. 

4. 105. 

5. 312. 

6. 21. 

7. 1. 

m ^. 
11. 1^. 



i^. if. 

16. 40 A. 1st tract 6; 
2d, 8; 3d, 11. 



LEAST COMMON MULTIPLE. 



Pagre 73, Art. 140. 

^. 360. 

3. 1680. 

I 2376. 

6. 900. 
e. 224. 

7. 1260. 

8. 9288. 
P. 36480. 

10. 84. 

ii. 440. 



i^. 180. 

13. 405. 

ii 600. 

16. 2275. 

itf. 720. 

Pagre 74, Art 141 

^. 8379. 

3. 12852. 

.4. 43977. 

5. 2394. 



6. 8925. 

7. 4140. 

8. 30132. 
P. 41943. 

m 187245. 

11. 30 days. 
A 45 times. 
B 40 times, 
C 36 times. 

IS. 260975. 



REDUCTION OF FRACTIONS. 



Page 77, Art. 158. 

3. ^. 



6. 

7. 

8. 

9. 
10. 
11. 
J£ 



o. -X 



1 2.'> 

1^4. 

1 »5 
~T • 
288 

5J 1 
445 



15. 
16. 
17. 
18. 
19. 
20. 
M. 

m. 

23. 
2^. 
25. 
26. 



1261 
T7 

6298 
5089 
19 

^¥- 

8689 

a 1 



^7. .t^jp. 
Page 78.' 

30. i5^; ifii; ^^ 

9M' 
TTo > 






IF- 



Art. 159. 

5. 6f 
5. IV 
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Page 79, Art. 168. 

^. f , |. 

3' t) J, 

^- h i- 

7. f , f . 

8. f , li. 

Q 2 8 8 1 

■^^' TT^ fi' \ 

// 8 48 ^ 

•^^- fi^ H* 

8 r^ 13 84 

T- ^°- TTl "B-^- 




m> 


72 
120> 


85 




I2"ir- 




80 


68 


14 0» 


TTIT? 


98 




TTU- 




96 


100 


12(ri 


ITIT? 


05 

H rt TV. 




1 z u 
112 


81 


l¥T9 


TTTi 



5 2 



10 



Pagre 80, Art. 168. 



^/ 5 5 

9j^ i t ?^ 96 100 1_. 

n^ i f ^^. IH, tVt, i^^T, 

^yr 815 105 15 4 

350 
ZT5' 

^689 ^^ 270 SIS 830 

'^' TTi TT9 TT- ^O- 7tir? 7FV? •fffflT* 
^8105 312 

/ 8 9 4 <qfy 90 5 6 4 2 

4' -Tiy TT? TTT- *^'' TT79 T^79 T^6 9 
r 1 2 8 5 45 

^' T"^? T7i T7- T2T- 

/J182120 ^;? 20510 38 

7 18 12 8 ^g 21. 8 6. 1.2 4 

'• ^¥> TT9 TT; '^'^^ BUI ITTTj oTTi oo- 
O 1 2 1 4 

^- ys"? t:5^i T"5"- 

Q 8 27 2 m 4 5 .4 2 8 4 

^- "ST? TBT? ^S^* 4^' 7179 779 779 77- 
if) 8 16 3 5 
-^^' T7> T79 ¥7* 
// 85 18 3 
■L-L' :r^5 iT9 T^' 



ADDITION OF FRACllONS. 

Art. 170. 10, m. 17. 30U. 

' 18. 34*. 
iP. 41f. 
20. 23^. 
^i. 19AV 
^^. 113U- 
23. \^^>^. 



i(?. 


lU- 


ii. 


2|# 


12. 


2tV- 


13. 


2|i 


n.. 


H- 


15. 


3^717- 


16. 


15A- 



• - ■ ■■. vs v' ■■' -^ '• 

.* ^■'^-•' * ■." . ■.■ ■'. 



• 


* ■ 






ST6 


' 


• 


• 


U. «8i||. 


i.'m^. 


7. 28iH- 


M. 1021,^. 


3. 48H- 


5. 146^. 


Pagre82, 


Art. 171. 


4- 143H- 
5. 147H- 


P. 14544. 
10. 101^. 


1. 419J. 




6. 38-]nnr* 






SUBTRACTION OF FRACTIONS. 


Page 88, 


Art 178. 


16.- A- 


30. 8HH- 


5. i. 


■ 




Art. 174. 


«. lAf- 




70 8S 


1. 14f. 


7. :^. 




m A- 


«• H- 


5. f^. 




«^- i^. 




9. T% 




«^. 2i. 


Jh 21H. 






i?.?. 3H. . 


Page 84. 


-'•*• 144- 




25. 33||. 


5. 58f. 


13. -jV. . 




«5. ]3f|.. 


6. &m. 
7. 8IJ. 


-?.^- T¥,r- 




^. 20H. 


15. W.> 




^5. 9f|. 


& |. 




MULTIPLICATION OF FRACTIONS. 


Pi^e 84, 


Art. 176. 


i^. 61^. 


^1- ^ii: 


«. 2i 




i^. I3i. 


22. W- 


5. 2i. 




13. $6400. 


23. 3H- 


^. 2A. 

6. li 




Page 86, Art» 179. 


^5. Hi. 


e. 6i. 




^. -i. 


27. 78. 


7. ItV- 




,?. j^j. 


^5. 76i. 


*. 8f 




i- i- 


29. 102f. 


P. 19i. 




5. B- 


5{?. 148f 


10. 26|. 




^. fr- 


5J. 302. 


ii. 150. 




7, -g-. 


32. 969. 


i^. %H. 




5. *. 


5.?. 1029. 


13. $60. 




9. f. 


Si. 1598. 


i^. 139. 




^0. t\. 


55. 964|. 






ii. t- 


5ff. 858J. 


Pagre 85, 


Art 178. 


i^. 3*. 


37. 1388. 


3. 9. 




i5. 7i. 


.?5. 2607. 


4. 15. 




U. 2. 


JiO. 92. 


6. 16. 




75. 40. 


.4-?. 99. 


5. 30. 




!(?. Hi. 


.^. 170. 


7. llf. 




17. 10. 


43. 235. 


5. 36f . 




i^. ^• 


////. 354. 


^. 32. 




19 k- 


45. 200. 


^^ 70. 




m. t4- 


Jt6. %%"i. 
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5. 66. 391U. Art. 180. 

^- 57. 702f. 1. UH. 

i- 55. 665i. 2. $150. • 

0- 5P. 1651i. S. fl31i. 

lA- (?<?. 1729,^. ^. $13VV. 

B7 5i- 2614i. 6. $8079. 

e«. 2586*. 6. $124A. 

3f. 6.?. 6008M. 7. 16.25. 

8i 6^ 16972H. 8. f65i. 

^A- P. lil^L. 

DIVISION OF FRACTIONS. 

88, Art. 182. 11. li. 47. 19i|. 

12. 1t%. 45. 8A. 

-?4. f 60. 13||. 

.^ .?5. 18i 55. 5^. 

L 19. i\\. 66. lOf 

4' m. h ' 57. m 

t or 22i/^. g- 1^- 58. 1^ 

t. or IRC' **• If- o^- IOUt 

^' ^'^ ^^^- g.?. l||. e(?. 12^. 

89, Art. 188. U- 3|. 61. 28ii|. 
i. ^5. If 62. 26i||. 

i P»»« 90- tfi 19SWr. 



>. 




28. 4a! ^^® ®^' ^^* **^* 

>8. 29. 4*.' i. 9. 

L7f. 30. 5H- «. 84. 

^^. 31. 6H- 5. 4. 

r2^. 5^. 6H. 4. 60;?. 

L .?5. 5H. 5. $15f. 

3. 54. 6^. e. $1.20. 

I a. 35. n\\. 7. $75. 

^**- .?tf 9if. 5. 66. 

\. 37. 164. 5. $27i 

\. 38. lOH. .?(?. $90i» 

Jfi. 7| ii. $8.33i 

i?. 7H- i^. $56i. 

4^. 6t\ i^. 16. 

}. 4<?- 6tV i4 $6250. 

I- 44. 5H. .?5. $320. 

45. lOH- 16. 2H. 
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COMPLEX FRACTIONS. 

Pagre 92, Art 186. e. f|. 11. ^. 

3. l 7. li. 1^. 4|. 

4" f f • ^- i- 

i 

5 



6. I. 9. 1| 

10. -^ 



DECIMAL FRACTIONS. 

Page 95, Art 196. ^s, .03. 

^. .4; .7; .02; .05; ^^. .003. 

.09. 25. .0003. 

3. .12; .14; .006; 
.207; .0015. ^^^^ ^^' ^^ ^""• 

4. .206; .0372. ^. .25. 
6. .000525; .0036; 3. .2. 

.00021. 4. .eeh 

6. 75.5; 32.032; 5. .75. 
340.005. ff. .4. 

7. 1000.001; 7. .42f 
2063.00026; 8. .16^. 
450.000681. P. .6. 

8. .0032; .000123; m .83*. 
.406; .02147; 11. .44|. 
.0006347; 12, .625. 
.004004. i,^. .77^. 

9. .34572; .0023465; i.^. .36^. 
.000000047; 15. .58*. 
.00001035; i^. .53*. 
.0000000005. 17. .77^. 

m .7. i^. .75. 

ii. .21. 19. .25. 

i^. .136. m 6.25. 

13. .1456. ^i 12.5. 

14. 7.6. ^^. 14.66f. 
i5 37.65. 23. 3.0625. 
i^. 100.04. 24. .2775. 
i7. 49.009. ^5. 39.38. 



Art 201. 



18. .3. 

19. .30. 

^^. .300. ^. yV 

^i. .3000. «^. ^. 

22. .3. .^. H. 

ADDITION OF DECIMALS. 

Page 99, Art. 202. 5. .711. 

^. 7.61. ^. 11.0541. 

j; 88.491. 7. 11.644. 

^ '^a^OZ 8. 10. 9T. 
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iWt. 


i4. 


lA- 


S. 

5. 


M- 


6. 


f. 


7. 


i. 


8. 


^- 


9. 


69 
2 0' 


10. 


M. 


11. 


T%- 


12. 


280- 


13. 


200* 


u. 


2Jo- 


16. 


A- 


16. 


lo'off. 


17. 


m*- 


18. 


TU' 


19. 


Tuiu- 


20. 


2 5^(T- 


21. 


2 00* 


23. 


I 


2^. 


i. 


25. 


A. 


26. 


f- 


27. 


A. 


28. 


II- 


29. 


I. 


30. 


228 
800- 


31. 


97 
8 0- 


32. 


Ya* 


33. 


Tmf' 


34.. 


leo- 


36. 


4*. 


36. 


lOf. 


37. 


12|. 


38. 


15^. 


LS 
9. 


• 

8.999. 


10. 


6.4772. 


11. 


20.15. 


n 


,. ^Q\.<5R>. 
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3. 2627.507. 


id $265.17. 


19. 37.607. 


4. $170.87. 


17. 340.11254. 


W. 24.2625. 


5. $254.3125. 


18. 3825.015122. 




SUBTRACTION OF DECIMALS. 


age 100, Art 208. 


8. 50.7654. 


16. $67,375. 


d. .218. 


9. 567.255. 


i(J. 24.005985. 


S. .1627. 


10. 100.0695. 


17. 4.498. 


J. .641. 


11. $16.69. 


i5. $1117.24. 


5. 2.164. 


12. $18.22. 


19. 310.925. 


?. 2.236. 


/5. 51.085. 


W. 217766.34. 


r. 17.4565. 


U. $40.75. 


21. $1352.625. 


MULTIPLICATION OF DECIMALS. 


age 101, Art. 204. 


5. .0000624. 


16. 22510.2. 


3. .0345. 


9. .03037. 


17. 219.15652. 


3. .84. 


ii. 41321. 


18. 25000.25. 


i. 28.416. 


i«. 21234. 


19. $46.53. 


5. .0013. 


13. 1435.8.' 


20. $35.37. 


3. 32.991. 


ii 3689.7. 


21. $5.16. 


?". .74725. 


16. 75403.5. 


< . 


DIVISION OF DECIMALS. 


age 102, Art. 205. 


i7. 387100. 


31. 56.7891. 


S. 3.6022+. 


iS. 27.4. 


5^. 34. 


4. 453.2353+. 


19. 40.8. 


55. 12. 


5. 3.21. 


m 33272.7272+. 


3^. 1.88228. 


5. 4170. 


Page, 108. 


36. 24.12734+. 


7. 3.72. 


.36. 21.91751+. 


S. 1.2. 


^Sg. 6.1. 
^^5. 48.9. 


37. 160. 


9. 12000. 


38. 145. 


9. .012. 


^. .921. 


39. 8.25. 


/. .12. 


M. .08935. 


.4<?. 15.7. 


g. 176.3. 


136. .002134. 


p. 750. 


S. 2.521. 


^7. .354671. 


4^. 395. 


4. .59. 


^5. 3.17714. 


45. 31.5. 


5. 9.3. 


29. .0153795. 


U- $90.70. 


(5. 135. 


30. .152202. 






SHORT PROCESSES. 


'age 105, Art. 213. 


9. 6210. 


i7. 864000. 


g. 54700. 


10. 90500. 


18. 171866J. 


3. 103400. 


11. 36300. 


19. 1072500. 


4. 186200. 


i^. 215400. 


20. 401100. 


5. 212400. 


13. 117700. 


21. 634900. 


6. 67800. 


ii 628800. 


^^. 360500. 


7. 25410. 


i5. 112000. 


23. 674800. 


8. 10625. 


16. 2131000. 


24. ?»^^^. 
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25. 892760. 

m. 784666f . 

m. 1989000. 

28. 1390800. 

Pagre 108, Art 224. 

5. 462627. 
i. 741076. 

6. 810532. 

6. 6741262. 

7. 5864248. 

8. 60879072. 

9. 46892142. 

10. 763139692. 

11. 509782280. 

12. 895535568. 

Pagre 109, Art. 228. 

3. 166509. 

4. 355740. 
6. 1178744. 



6. 2714364. 

7. 3192231. 

8. 7449160. 

9. 6675032. 

10. 14611580. 

11. 22326984. 

12. 37580064. 

Pagre 112, Art. 238. 

2. $31.76. 

3. J13.96, 
^ J62.70. 
6. $52.93. 

Pagre 113. 

6, $228.96. 

7, $73.39. 

8, $110. 

Art. 239. 

2. $19.89. 



4. $130.66. 
6. $114.32. 

6. $93.22. 

7. $12. 

5. $103.20. 
P. $286.88. 

Page 114, Art 240. 

2. 12.19. 

5. 28.67. 
^ 23.40. 

6. 13.41. 

6. $18. 

7. $16.25. 
5. $23.26. 
S. $16.91. 

10. $4.90. 

ii. $17.76. 



BILLS AND ACCOUNTS. 



Pagre 119, Art. 263. 

1. $71.94. 

Pagre 120. 

2, $80.13. 



3. $39.71. 
i. $2837. 

Pagre 121. 

5. $2267.26. 



6. $23.65. 

7. $7.80. 

8. $172.30. 

9. $36.25. 
iO. $70.53. 



REDUCTION OF DENOMINATE NUMBERS. 

MEASURES OF VALUE. 



Page 125, Art. 284. 

2. 76d. 

3. 115d. 
i, 138d. 
6. 534d. 

6. 3692d. 

7. 5963d. 
<5. 363 far. 
9. 598 far. 

m 835 far. 

11. 6122 far. 

12. 11263 far. 

13. 20927 far. 

Page 126. 

15. 3 far. 

16. 3ifar. 
JZ^Sd. 

^. JS. ^5d. ^ far. 



19. 15s. 

20. 16s. 8d. 
^i. lis. 8d. 
22. 18s. 8d. 
2^. 3 far. 
^5. 3.44 far. 
^ff. 2d. 3. 62 far. 

27. 6d. 2.88 far. 

28. 4d. 2 far. 

29. 188. 
m 12s. 6d. 
31. 17s. 6d. 

Art. 285. 

2. £19 16s. 8d. 
,^. £24 lis. 4<1. 
^. £29 14s. 7d. 

5. £342 7a. ' 

6. £30 19a. «L. 



7. £317 5s. 
5. £18 7s. 6d. 3 far. 
9. £27 lis 6d.3far. 
10. £46 8s. 3d. 2 far. 

Pagre 127. 



16. 
17. 
18. 
19. 
20. 
22. 
23. 
24. 



^ 7 

£-^ 



£ 26875. 

£ .6302+. 
£ .9489+. 



^5. £^^2aaa-v- 



ANSWERS. 



381 



J7.4:281+. 
;20.7302+. 
>35.999— . 

1 127, Art. 286. 

130.54. 

198.97. 

1148. 

1221.30. 

559.53. 

.101.19. 

287. 

165 lis. 4+d. 

) 133, Art. 302. 

1319 gr. 
:740 gr. 
'2332 gr. 
IOG597gr. 
7 pwt. 12 gr. 
► oz. 12 pwt. 
roz. 7pwt. 14f gr. 
33 gr. 
r075 gr. 
16652 gr. 
.44350 gr. 
:i 63 13 4gr. 
1332 oz. 



3. £64 15s. 2d. 3— 

U. £97 14s. 7+d. 

5. £127 8s. 5d. 1+ 

6. £110 9s. 6d. 3— 
fsir 

7. £152 Is. Id. 1+ 
far. 

8. £377 6d. 2— far. 
S. £1021 15s. 2d. 3— 

far. 

Pagre 130, Art. 291. 

t $38.60. 



2. $175. 

S. $93.72. 

i 2590.^7. 

5. $35.70. 

6. 1013.95— 

7. 150. 

8. 40. 
P. 1000. 

10. $2010; $2433.26. 

ii. $62.89. 

1%. $12.78. 

i5. tl02.20. 

ii J193. 

i5. $113,51. 



MEASURES OF WEIGHT. 

U, 11615 oz. ^7. 

15. 19431 oz. 28, 

16. 123845 oz. '29. 

17. 268936 oz. SO. 

18. 7 cwt. 50 lb. SI. 

19. 841b. 32. 

20. 13 cwt. 50 lb. 33. 

21. 3oz. 3^. 

22. 31 lb. 10 oz. 10 35. 
pwt. 36. 

23. 21 23. 37. 
21 15 ft). 38. 
^5. 1ft) 81 43 13. 39. 
26. 59ft) 9? 43. 



1ft) 5 5 83 10 gr. 

1 cwt. 35 lb. 

6 cwt. 111b. 4 oz. 

2 T. 16 cwt. 40 lb. 
2 T. 8 lb. 2 oz. 
42 bar. 

48 bar. 180 lb. 
35 bar. 60 lb. 

4808 ^' 
2 5 6^0 0" T. 

. 005729 +oz. 
456597+ ft). 



MEASURES OP EXT^^^NSION. 



) 135, Art. 809. 

1ft. 
39 ft. 
.79 ft. 
;04 ft. 
17500 ft. 
10534 ft. 
.37 in. 
.64 in. 
112 in. 
1501 in. 
563511 in. 
106016 in. 
251. 
1871. 
1151. 
1601. 



17. 20931. 

18. 1230751. 

19. 3 yd. 2 ft. 

20. 3 yd. 1 ft. 3i in. 
2L 3 yd. 5| in. 

22. 213 rd. 5 ft. 6 in. 

23. 142 rd. 3ft. 8 in. 
24,. 149 rd. 5 ft. 6 in. 

25. 2rd. 12il. 

26. 2 rd. 10 1. 

27. 2 rd. 20 1. 

28. 1 ft. 11.4 in. 

29. 152 rd. 

30. 2rd. 12.51. 

Page 136. 

31. 7rd.lyd.llt.^m. 



32. 20 eh. 2 rd. 10 1. 

33. 311 rd. 8 ft. 3 in. 
34.. 1 mi. 276 rd. 2 yd. 

35. 1 mi. 131 rd. 14 
ft. 6 in. 

36. 83 ch. 3 rd 

37. 1 mi. 300 rd. 

38. 13 mi. 234 rd. 5 

yd. 

39. 1 mi. 66 rd. 3 yd. 
1ft. 



40. 



TTff 



rd. 



i^- Tire- yd-. 

43. TYirnii- 
i^. .833iyd. 

45. .%^%^%-V^^^ 
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Page 138, Art. 318. 

1. 651 sq. in. 

2. 1116 sq. in. 

3. 7056 sq. in. 
^. 425736 sq. in. 
6. 4705344 sq. in. 

6, 31384944 sq. in. 

7, 3 sq. yd. 3 sq. ft. 
30 sq. in. 

8, 4 sq. yd. 2 sq. ft. 
8 sq. in. 

9, 10 sq. rd. 4 sq. 
yd. 1 sq. ft. 72 sq. 
in. 



SURFACE MEASURES. 

10. 24 sq. rd. 22 sq. 
yd. 8 sq. ft. 

11. 144 sq. rd. 28 sq. 

12. 48 A. 
IS. 120 A. 

H. 5 sq. rd. 295 sq. 1. 

15. 10 sq rd. 

16. 22 sq. yd. 6 sq. f t. 
108 sq. in. 

17. 6 sq. ft. 86f sq. 
in. 

18. 9 sq. rd. 375 sq. 1. 

19. 14 sq. rd. 



W. 10 sq. yd. 3 sq 
ft. 133.38 sq. in. 
21. lOsq.rd. SOOsq.l. 



23. 
24. 



TF7 
5 



sq. rd. 
sq. rd. 



Page 139. 

26. -yY^TT ^' 

^7- istI THT sq- mi. 

28. .17851 +sq. yd. 

29. .26 sq. ch. 

30. .65 A. 



MEASURES OF VOLUME. 



Page 140, Art. 323. 

1. 20976 cu. in. 

2. 1676160 cu. in. 

3. 150336 cu. in. 
^. 69132 cu. in. 



6. 2 cu. yd. 23 cu. 
ft. 1564 cu. in. 

6. 4 cu. yd. 15 cu. 
ft. 998 cu. in. 

7. 17533 cu. yd. 9 
cu. ft. 



8. 5068 cd. 1 cd. ft. 
12 cu. ft. 

9, yf^ CU. yd. 
10. .78125 cd. 



Page 142, Art. 

1. 23 gi. 

2. 30 gi. 
S. 406 gi. 
i- 575 gi. 

5. 390 m. 

6. 465 m. 

7. 2705 m. 

8. 28220 m. 

9. 47805 m. 
10. 524675 m. 



MEASURES OF CAPACITY. 

329. 11, 39 pt. 20. 

12. 53 pt. 21. 

13. 63 pt. 22. 
III,. 186 pt. 2S. 

15. 333 pt. 2Ji,. 

16. 569 pt. 25. 

Page 143. f^ 

17. 6 gal. 3 qt. 28. 

18. 24 gal. 2 qt. 1 gi. 29. 

19. 28 gal. 2 qt. 1 gi. 30. 



304f! 7f3. 
7 O 13 f ! . 
3f| 7f3. 
357 bu. 2 pk. 
67 bu. 6 qt. 
136 bu. 2 pk. 3 qt. 

i^bu. 
.6875 bu. 
4.875 bu. 
5.609375 bu. 



Page 145, Art. 334. 

1. 11415 sec. 

2. 19472 sec. 

3. 45955 sec. 
^ 1121 hr. 

5. 1308 hr. 

6. 1628 hr. 

7. 19 hr. 12min. 

8. 15 hr. 

9. 20 hr. 20 min. 
JO. 3 da. 19 hr. 12 

min. 



MEASURES OF TIME. 

11. 3 mo. 3 wk. 1 da. 
16 hr. 

12. 10 mo. 1 wk. 4 
da. 16 hr. 

13. 11 mo. 10 da. 3 
hr. 

H. 1 yr. 1 mo. 2 da. 
6hr. 

15. 6 da. 15 hr. 29 
min. 28 sec. 

16. 9 da. 10 hr. 2 min. 
22 sec. 



17. 11 da. 13 hr. 46 
min. 40 sec. 

Page 146. 

19. A wk. 

20. . 00059 +da. 

21. .00193+wk. 

22. .00307— da. 
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CIRCULAR MEASURE. 

147, Art. 338. ^. 134312". ^. 6''45'50". 
)210". 3. 145701". 5. 20° 44' 40". 

MISCELLANEOUS MEASURES. 

148, Art. 344. 3, $7.75. 5. 8 bl. 1 bdl. 4 qr. 
L7.28. i $.36. 18 sh. 

too. 

MEASURES OF HEAT. 

149, Art. 347. 

'R 4" 192° R. 5. — 39|°C. 

ADDITION OF DENOMINATE NUMBERS. 

150, Art. 350. ^. 107 T. 5 cwt. 75 7. 51 mi. 65 rd. 5 yd. 

1 ^9 1 Qs Od ^^- ^ ^^' 1 **• '^ i^- 

^Ib 5 oz 11 ^- ^^ 3^- 11 °^^- ^^ ^- 12^^ ^i- ^^^^ 5 
;Lt * * da. yd. 9 in. 

6, 75 cd. 63 cu. ft. 

1442 cu. in. 

SUBTRACTION OF DENOMINATE NUMBERS. 

151, Art. 352. 6. 25 mi. 246 rd. 2 Page 152. 

36 12s. 2d yd. 2 ft. 3 in. g §4 y^. 3 jn^. ^ j^. 

75 148. lOd. -^ „ ^. 67 yr. 9 mo. 22 da. 

5 lb. 10 oz. 16 Art. 858. ^ ^^^^^ 

wt. 21 gr, 2, 7 yr. 7 mo. 8 da. 9, 584 da. 
)4 T. 2 cwt. 84 3. 4 yr. 7 mo. 16 da. ^0. 354 da. 
). 14 oz. .^. 8 yr. 10 mo. 25 da. 

MULTIPLICATION OF DENOMINATE NUMBERS. 

152, Art. 355. i. 92 lb. 9 oz. 13 7. 396 bu. 3 pk. 4 

131 18s. 8d. , V^^'^ gr. qt 

1007 14.0 1 A o. 188bu. 2qt. 8. 139 cwt. 4 lb. 

f^r ^- ^^^ ^^d- ^^ gal. P. 131 hhd. 39 gal. 

2 qt. 1 pt. 10. 4 lb. 4 oz. 19 pwt. 

DIVISION OF DENOMINATE NUMBERS. 

153,'Art.357. 5. 17 lb. 4 oz. 6 pwt. 8. 3° 9' lOf. 

7 13s 5d ^^^^- ^^' 1^- 

15 9s 7d ^' ^^^ ^^' ^ V^' ^ ^^' ^^' 

3 hhd. 4' gal. 2 ^ Sj: ^*.P*oQ ^ 10 ^^- ^^' " 
h 1 r^f *^7 «.; ^- ^1 nil. 98 rd. 12 

t. 1 pt. Si gi. ^^^ ^^ .^^ 

LATITUDE, LONGITUDE, AND TIME. 

156, Art. 361. 7. 87° 26' 45". 3. Ihr. 20min. 4isec. 

L° 2' 36" ^- ^^^° '^' ^^"- -^- ^ *^^- ^^ ^^^- ^tV 

3'3r. ' Art. 362. . ^^\ ^^ . _ 

-090' 9/7" /o ^ u iz? • ^-1 o. 10 nr. 57 mm. t52 

) ^^ ^* • ^. 4hr. 16 mm. 21i ^-_ * x^r 

r 30' 54". sec. ^^^* ^•^' 
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PagrelS?. 3. 102° 41' 54". 

fi. 3 hr. 8 sec. P.M. 4. 10° 33' 45" W. 



Art 868. 

i. 78^ 19' 16". 

Page 161. Art. 378. 

U. 76.13" 

16, 462. y. 

16. 7865.004*. 

n. 15.0302'^"'. 

18. 4.015043005^-. . 

19. 78060.045*. 

m 7513.2416'^*".' 

Pagre 162, Art. 880. 

^. 1242.35*". 

S. 513628"*. 

^ 3.21546^ 

5. 4.12637^. 

6. 2.41673^. 

7. 3.412678««. 

8. .023456'^"'. 

9. 51342. 647'*»'*". 



5. 88°]9'80"E. 

6. 82° 21' 30" W. 

THE METRIC SYSTEM. 

10. 4.134663~». 

11. 4186746''""". 

Pagre 163, Art. 882. 

1. .51839— lb. 
^. 189.7396 yd. 
5. 932.055 mi. 
U. 58.305 sq. yd. 

5. 173. 587+ A. . 

6. 163.5 cu. yd. 

7. 90.6'. 

8. 36.576". 

9. 35.24™. 

16. 4082.373+kilo8 
11. 132.475*. 
i«. 66. Off. 

Pagre 164, Art 888. 



7. 123° 54' 15" W. 

8. 139° 10' 30" E. 

9. 47° 30' W. 



2. $8.41. 

1^. $2.11. 

5. $63 60. 

6. $2.16. 

7. $200. 

<S. Former 12 +f 
cheaper. 

P. $299.15. 
m $402.35. 
ii. .8361'**". 

m. 9i6r. 

i5. 7200''. 

lit,. 1950^. 

i5. (a) inch ; (J) pound; 

((?) yard; (e?) quart; 

(^) mile. 



INVOLUTION AND EVOLUTION. 

INVOLUTION. 



Pagre 165, Art. 388. 

2. 512 ; 1331 ; 2744 ; 
13824. 

3, 144; 225; 324; 
12.26; 1764. 

^. 729; 2197; 4913 ; 
29.791; .166375. 

/? 4.16 216. 1881 
"• 7 ) 23") "S^TS^? fl2 61* 

^. 3^ 

10. 7»;89;128;15i^ 

Page 166, Art. 390. 

^. 302 + 2(30 X 6) 

+ 62. 
<^. 402 + 2 (40 X 2) 

+ 22, 
^. 502 + 2 (50 X 8) 

+ 82. 

Page 169, Art 402. 
S. 36. 



6. 602 _j_ 2 (60 X 7) 

+ 72. 
6. 702 + 2 (70 X 1) 

+ P. 

802 _|_ 2 (80 X 3) 

+ 32. 

902 4. 2 (90 X 5) 

+ 52. 

802 + 2 (80 X 7) 

+ 72. 



7. 
8. 



9 



Art. 392. 

2. 10» + 3 (102 X 5) 
+ 3 (10 X 52) + 

3. 10» + 3 (102 X 8) 
+ 3 (10 X 82) + 

83. 

SQUARE ROOT- 

^. 76. 
5. 84- 



i 20« + 3 (202 X 5) 

+ 3 (20 X 52) + 

5*. 
6. 30»+3(302X4) 

+ 3 (30 X 42) + 

48. 

6. 408+3(402x5) 

+ 3 (40 X 52) + 
58 

7. 50'8 + 3 (502 X 8) 
+ 3 (50 X 82) + 
8«. 

8. 70« + 3(702x8) 
+ 3 (70 X 82) + 

9. 80« + 3(802X5) 
+ 3 (80 X 52j + 
5«. 



6. 98. 
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04. 


12. 18.02. 


17. ^. 


75. 


13. .00125. 


18. m- 


99. 
9.15. 


1^. 712.86. 
16. if. 

If! 2 5 
10. 5 J. 

CUBE ROOT. 


19. 3.4641. 

20. 6.0124. 


171, Art. 406. 

5. 
2. 
5. 
3. 
6. 
6. 
5. 
64. 


12. 507. 

13. 8.57. 
i^. 96.2. 
i5. .42. 
itf. .093. 
17. .125. 
i«. 1 8171. 

19. A; -8549; H- 
m 3.4369. 


Pi^e 172, Art. 407. 

22. 345. 

25. 703. 
^^ 743. 
^5. 859. 

26. 1234. 
«7. 4567. 
28. 58.13. 
^P. 7.583. 


16. 




50. .0962. 



PRACTICAL MEASUREMENTS. 

PLANE SURFACES. 

175, Art. 426. 5. 226.274 + rd. 3. 1017.8784 sq. ft 
00 sq.ft. 6. 26.076 + ft. .4. 3. 1416 sq. rd. 

20 sq. rd. ?"• 23.469 + ft. 5. 71.6175 A. 

-^ Art 442 ^- ^'« ^^^^^ ^^^ ^'^' 5 
rd. rooo • an<i a^-ea. 1^ A. 

2 A. i KfK^-j!:\ B's field, 125.664 

393.533 + """. t r/n """ff"" rd. ; and area, 

4H. 3. 150 sq. ft. 7.854 A. 

429. Page 179, Art. 446. Page 182, Art. 465. 

,60 sq. ft. I' l{^? + ^^' ^^- 1. 21.110 + ft. 

Osq. yd. s qLi47 A ^•70.897 + rd. 

Ord. ^- ^»o-l*7 — A. ^_ 14.272 +rd. 

176, Art. 432. '^f^'tj^* ., Art. 466. 

80 sq. ft. • ;• ^'V ^^- "• 1. 17.724 ft. 

99 sq. ft. ^' "^"^ ■^- ^. 16.926 ft 

A. Page 180, Art. 451. _ -„«»., ^^« 

62 sq. ft. 1, 37. 6992 ft *^**® "^' ^^' ^^' 

ill AI.+ Aad. ^- 9.9484 ft ■?• 7.071+ in. 

. L o , Jr «• 31. 83 ft ^.12. 727 + in. 
0.642 + sq. ft. 

A. 29.693 + sq. Page 181. Art 461. 

d. 4. 100 rd. 1. 84.8232 sq. ft 

A. 118.847— 5.16 ft «. 235.62 sq. ft 

q. rd. 6. 491.904 + rev. p^^ jg^^ ^^ ^^^ 

178, Art. 439. Art. 453. 2, $17.17. 

8ft. 1. 2.182 — sq.ft. 3. $9.37.' 

3.216 + rd. ^. 490.875 sa. ft. 4. $48,^t. 
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Art. 468. Art. 464, Page 186, Art. 466. . 

2. $128.09. ^. $31.50. 8. $1.80. 

3. $88.07. •^. $26.60; $22.80. 3. $4.14. 

^ .«. i' 60 yd. i. $4.40. 

Page 185. ^. ^, ^. $15.50. 

i $266.20. ^. $13.10. 

SQRPACE OF SOLIDS, 

Page 188, Art. 477. 2. $16.67. 3. 250 sq. A 

i 45 sq ft ^- 615.7536 sq. ft. i. 145.299 i?q. ft 

t, * 4 0A -*• 452.3904 sq. ft. 

Fage 189. g 4g4 gq ft ^t^ 480. 

.^ 227.766 sq. ft. i. 640 sq. ft. |; ^Jt^'T?;"!-. 

flLPt. 478. Page 190. ^ $11.04. 

i. 180 sq. ft. 2. 285.8856 sq. ft. 

VOLUME OF SOLIDS. 

Page 191, Art. 482. 2. 402.1248 cu. ft. Art. 487. 

1. 90 cu. ft. <^. 133i cu. ft. ^ 5 196 + in 

2. 1740 cu. ft. ^. ff^-^4,«^- \ 2. 7! 358 -in. 

3. $290.28. ^. 77.942 + CU. ft. 

^. 2006. A^ .IOC ^*8f® *9*' Art. 488. 

5. 18 ft. Art. 485. ^^ 2199.12 cii. in. 

Art 488 ^- ^^^^ ^^- *^- ^. 1270.5 cu. in. 

; n^^ • 5- 74.613 cu. ft. 

i. 960 cu. m. jj^Pt^ 492. 

^. 1 cu. ft. 156.96 Page 193, Art. 486. j \^ ^ 

3. S3.T528 cu. ft. i- 268.0832 cu..in. 2^ $47.25. 

^. 113.09 — cu. m. 3. 61i cd. 

Page 192, Art. 484. 5. 453.15 cu. in. .4. $53.13. 

1. 133i cu. in. ^. 235.62 lb. 5. $4429.69. 

BOARDS AND TIMBER. 

Page 195, Art. 495. Page 196. 3. 116^ ft 

S. 2U ft. i. 150 ft 

4- 181 ft- 6. $168. 

S. 15 ft «. 27| cu. ft 

<?. 21 ft Art. 497. 3. 70-^ cu. ft 

^•fO"; g. 27fcu.ft 4. 239tVcu.ft 

O. ItH It. O 90 ^„ Jli. 

i: lo'^" ^' ^^ ''^' ^*- ^'** *^^' ^''** *°*' 

T» ^ rkrr A -.4. Ai\i\ ^» 76.8 CU. ft. 

Art. 496. Page 197, Art. 499. g gjg 7^ ^^ ft. 

J. 18ift 2. 240 it. 



Art^ 500. 



ANSWERS. 

STONEWORK AND BRICKWOIIK. 

200, Art 509. ■* SIAPHK^'S- S. $517.23. 

«. »H8.1I. 4. S166.23. 

Page 201, Art. 61 1. *■ »22.60. 
2. 54327 bricks. 



)J§ perch. 

t0.91. 

)5.33. 



CAPACITY OF BINS, CISTERNS, CASKS. ETC. 



202, Art. 514. 

).29 — bu. 
i32 + ba. 
66 — ft. 
J64.50. 
28.89 — bli. 
132 — ba. 

203, Art. 518. 

79Hgal. 
14ft g»l. 
7.5 — bbl. 
7.32 — bbl. 
55.18 — bbl. 



S. 675'. 

9. 8 hr. 28 min. 55.: 
-i- sec. 

Page 204, Art. 520 
1. 56.69 — gal. 
«. 16.99— gal. 
3. 41.62+ gal. 

Page 205, Art. 522 

1. 109tbu. 
S. 172} bu. 

PEKCENTAGE. 



;. 531. 23 1.20 

«4. 1.46 

25. 1.50 

^S. 1.85, 

sr. 1.37* 

SS. 2.62i 



.15 ; lA. 



^9. 3 12* 

30. 4.161 , . . 

31. .OOi; ,J, 
M .OOi ; ,{,- 
33. .OOJ; i(, 
3^. .00^; Tr4-„ 
35. .00 j\ 
3e. .OOJl 
37. .00« 
5«. .00*1 

» .ools 

^0. .ooj; , 

Art. 638. 

2. 66i%. 

i. 75%. 

i. 33*%. 



,3. 525 gftl. 

4. 67.32 bbl. 

5. 38 784 perches. 

6. 72.72 perches. 

7. 171.467 +T. 
S. 20 T. 

9. 3*T. 

10. 9T. 
2i. 16iT. 

11. 6fT. 

73. 29*^1. 

74. $255.56. 
IS. S113.38. 
76. 25HT. 



7. 18A.%. 

S. 66}'!'.. 

9. ■!li%. 

10. 40-7.. 

77. 90%. 

7«. 36t't%. 

7* 76'*. 

74. 1%. 

IS. 2%. 

76. 125%. 

Page 210, Art. 636. 

3. $2.32. 

i. $20.55. 

5. $208. 

6. *24. 

7. $15.61. 
«. $114,10. 
9. $127.73. 

70. 814.72. 

77. $234. 
12. -Ltft K. 
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13. 207 A. Page 212. 7. 57|%. 

U. 1638 cattle. *, *iion *• 50A%. 

16. $4600. ;^' Irooo ^- SSt^^"- 

16. $2660. ff 1°^- m 200^*. 

17. 360 bu. ^.f fi^'oo -?i. 66f %. 
i*. $28.03. ij: Knft -^^- 36%. 

iP. 600bu. /fllisnoft i5. J.47A%; 

m $100. j^- IJ8000. s 52g^^ ' 

^7. $720. %' gJOO.^^ ,^. 10%^ 

Page 211, Art. 587. 19. $10000. ■'^- ^'**^''- 

3. $15. ^<?. $8000. 

^. $28. ^1- $3200. P*»® 214. 

5. $83.08. p ,., A«t coo •'^- 15%. 
e. $15. P*8re 218, Apt. 588. ^^ gg^^^ 

7. $1400. .?. 25%. 18. 40%. 
*. $1230. .4. 66f %. 19. 60%. 
P. $848. 5. 71|i%. m 6S%. 

i(?. $3500. 6. 31i%. ;?J. 63%. 

REVIEW. 

Page 215, Art. 542. Page 216. 15. $3492.39. 

1. $9500. 7. $24000. 1^- U^- 

2. $2926. 8. $190. -^T"- 1028^%. 

3. 40%. P. $8305.08. ■?*• $26608.70. 

4. $2860. m 20%. 19. $1326.16. 

6. $1500. 11. 22%. «<?• 1st, 25%; $18.75. 

6. $750. n. $4221. 2d, 36%; $26.25. 

13. 3i%. 3d, 40%; $30. 

^4. $8736. 

PROFIT AND LOSS. 

Page 219, Art. 550. Page 221. Page 222. 

«. $3.47. 15. SOff. 30. $3.75. 

Do«« 991X ^^- ^^^- 31. 12i%. 

Page 220. 18. 6Mf %. 3£. $2356. 

8. $360.63. iP. 13H§%. 55. 25%. 

^. $530.74. )?0. 10%. 3A. $1418.63. 

5. $617.50. gi. 33 J%. 3S, $1.95. 
ff. $5698. 8£. 25%. 5tf. $36 32. 

7. $4.50. ^5. $1.20. 57 90/? 

5. 18/. ^4. $.96. 38. 124%. 

9. $3238.23. ^5. $3450. 39. 33i%. 

ii. $570. M. $75. 40. No gain or loss. 

i«. $68.76. «7. $4740.93. 4}. Lost, $800. 

JS. $5700. 28. $134.40. %. $6800. 

-^;<: lU.^ft «d. 13.36. 



S^ 



IP 
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50. 

d 

a 
3 a. 



26, Art. 560. 

18. 

19.36. 
16.87. 
L4.60. 

in, $10. 

.26.25. 

)60. 



29, Art. 571. 

j".25. 

26. 

..45. 

J5; $11025. 

).47. 

)9.65. 

30. 

}25. 

m. ' 

)Obu. 



36, Art. 589. 

L 

M).75. 

56. 

$.20. 

^8.24. 

)9.60. 

)8.77. 

41. 



MARKING GOODS. 
~ ot 

a 

^. a. n h. 
Page 224. 



9. 



m 



m. w n* 
e. s n 

s. o s 



m. s n 
e. s s' 



TRADE DISCOUNT. 
11. 47i%. 

Page 227. 

1^. $6. 
13, $850. 

Art. 561. 

;e. $1.50. 
3. $20. 
4* $25. 

COMMISSION. 

13. $5260. 

i^. $291; $9215. 

16, $1300. 
i7. $2150. 
i5. 3000 bu. 
19, $60. 

;gi. $2560. 
^2. $1.80. 

Page 231. 

i^5. 2i%. 
iS6, 2J%. 
;e7. 2%. 

INTEREST. 

10, $42.36. 
ii. $55.65. 
i;g. $139.65. 
13. $120.07. 
i^. $144.93. 
15. $683. 
i^. $335. 

Page 237. 

17. $139.20. 



iO. h. a y. 

Page 225y Art. 556. 

3. $1.76. , 

4. $2.99. 

5. $.63. 

6. $8.25. 

7. $1.50. 

8. $4.20. 



J. $12.50. 

6. $2. 

7. $65. 

8. $636.64. 



Page 228. 

9, $2000. 
11, 30%. 
i^. 16|% 



iB8. 4i%. 
;eP. 4%. 
50. $497.37. 

ol , $«500.«7«7. 

5^. $12. 

33. $825.75. 

Page 232. 

34. $1270.29. 

35. $2552.62. 

36. $643.36. 

37. $377.87. 

38. $6376.81. 



Jo. ^podV/.«5«5. 

19, $1592.55. 

20, $523.02. 

Page 238y Art. 591. 

2, $71. 

3, $41.85. 

4. $72.75. 

5. $38.08. 
^. $35.60. 
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7. $120.41. W. ^170.33. Art. 600. 

8. $92.82. m. $5.16. 2. $327. 

9. $161.03. m. $5.61. 5. $440. 

10. $98.13. p 040 A-t S96 .^! $322.96. 

ii. $74.81. *'^J ^f. Art. 696. ^ 1^^^ 

m. $36.53. ^. |1.30. . Q^ ^^ 

15. $89.61. S ^.96. 7^ |gO()() 

Pa^re 289. 5] $5] ig! Page 248, Art. 606. 

ll^. $17.93. 6. $12.43. ^. $578.60. 

25. $97.88. 7, $13.87. 5. $425.04. 

16. $822.40. 5. $6.80. .^. $735. 
n. $610.42. . 9. $61.22. 5. $688.98. 

18. $441.12. 10. $6.87. ff. $320.94. 
i5. $871.77. 11. $10.62, 7. $882.88. 
m. $280.92. ig. $50.79. 5. $191.25. 
Pniya 9J/t Ai>t <ia9 '^<^- £26s. S.STd. 9. $64.05. 

5 $4 80 ^•*- ^ ^^'- ^^ + ^- ^^- «1230.18. 

|. $17.85. ■^^' -^6 13s. 10.11 -d. Page 249, Art. 607. 

5. $4.29. Page 244, Art. 597. k $43.26. 

5. $7.22. ^. $ .06. 3. $78.81. 

7. $7.20. 3, % .26. 4- $136.38. 

8. $3.62. 4. $9.82. Pa^e 250. 

9. $303.76. 5. $17.83. <r«i^ns\o 
m $228.09. 5. $9.82. J' |}o34*64" 
Page 242, Art. 595. '^^ Sgljf®'^®"** ''^ 5.' $l79o!8l! 

3, % .23. i? ft QQ ' °* $238.73. 

4 $ .40. 9 Lq 93 ^^- $2087.64. 

5. $1.19. jpsy.^^. ^^. $1803.10. 

(?. $4.20. Page 245, Art, 598. i^. $806.11. 

7. $4.80. « 4% -?-^ $342.70. 

«. $9.06. 3 %% ^^- ^845.82. 

9. $7.50. /■ 7%' i<?- $230.67. 

10. $1.09. I: i/%. ^7- ^'^^-^3. 

■?■?• |-57. 5. 6%. Page 258, Apt. 628. 

S $49; Page 246, Art. 599. ^- |566^ 68. 

111,. $63, ». 3 yr. q ^ i i ^f^ ^^ 

15, $185.65. 5. 4 jr. •^- ^^^^^•^^• 

i^. $101.69, ^ 3 yr. 6 mo. Paffe 259. 

i7. $5.46. J. 4 vr. 8 mo. ^ Dec. 5 ; $265.31 

IS, $3.82. 6. 3 yr. 6 mo. 15 da. 5, Apr. 1, 1900. 

19. $59.22. 7. 2 yr. 10 mo. 24 da. 6, $6885. 

PARTIAL PAYMENTS. 

Page 262, Art 627. 4 $1281.24. Page 268. 

^ #540.48. f- IIIlQ^k ^- $5351.82. 

.f. $892.50. ^' ^^^^^-^^^ 8. ^i.^'^'^A^^, 
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Pt 628. 

r. ?337.95. 



^e 264, Art. 682. 

I $500. 
I $700 ; $140. 
;. $347 47; $13.03. 
K $393.61; $32.14. 



BLge 267, Art. 687. 

?. $1.40. 

I. $4.51. 

K $3.63. 

K $1.71. 

'. $9.33. 

?. $174.12. 

I $737.05. 

I $567.97. 

r. $917.34. 

?. $641.09. 

?. July 1, '98 ; 

$492.42. 

^. $734.37. 

>. $7.20; $792.80. 



2. $671.15. 

3. $480.79. 

TRUE DISCOUNT. 

Page 265. 

6. $497.75. 

7. $1000. 

8. $145.34. 

9. 1st, $30.49. 

BANK DISCOUNT. 

16. Dec. 11, '98 ; 
$1205.41. 

17. Oct. 2, '00 ; 
$579.65. 

18. $32. 

Page 268. 

19. Oct. 21, '03; 78 
da.; $690.90. 

W. Mar. 6, '04; 28 
da.; $995.33. 

^1. Aug. 30, '04 ; 89 
da.; $271.27. 

Z2. Nov. 30, '04 ; 90 
da.; $446.88. 



i. $401.94. 
5. $743.93. 



10. $241.90. 

11. Gain $1.73. 

12. $6458.22. 

13. $608.78. 
U. $119.73. 



23. Oct. 28, '04 ; 118 
da.; $1548.46. 

Page 269. 

2i. Feb. 10, '05 ; 101 
da.; $855.85. 

25. July 2, '04; 64 
da.; $2008.35. 

Art. 638. 

2. $507.61. 

3. $2424.24. 

4. $1000. 

5. $600. • 

6. $457.63. 



STOCKS AND BONDS 



age 277, Art. 676. 

2. $220. 

$607.50. 

$239.25. 

$19.50. 

$453.13. 

$641.25. 

$4220. 

$3400. 

$3101.25. 

$2387.50. 

$11992.50. 
h $4725. 
J,. $2733.75. 
5. $4370.63. 
S. $22815. 

8. $6187.50. 

age 278. 

9. $3843.38. 



}. 

y 

• 

?. 
1. 
t. 
I 



20. $2603.13. 

21. $2122.50. 

22. $3609.38. 

23. $10573.75. 
2^. $12853.75. 
26. $16170.25. 

26. $7910. 

27. $1816.88. 

28. $630. 

29. $50012.50. 

30. $32513.13. 

31. Si%. 

32. 4^%. 

33. 3f%. 

34. $11287.50. 

Page 279. 

36. 28 shares; $56.50 
over. 

37. 42 shares; $46.75 
over. 



38. 73 shares; $106. 88 
over. 

39. 93 shares; $37.38 
over. 

40. 162 shares ; 
$58. 50 over. 

41. 34 shares; $47.75 
over. 

42. 208 shares, 
i^. $300. 

45. $400. 

46. $500. 

47. $252. 

48. $400. 

Page 280. 

50. $12218.75. 

61. $15518.75. 

62. $28781.25. 

63. $31612.50. 
5 k' %^^^^^. 
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56. 8%. 

57. 6t^%. 

58. 6^%. 

59. b\%. 

60. 6%. 

61. *80. 

62. $87.50. 

63. $150. 

Page 281. 

65. 59J. 

66. 87f. 

67. 137f. 

69. 3H%. 

70. 5%. 

71. 3|%. 
7^. 5%. 



Page 287, Art 690. 

9. $160.20. 

J. $300.75. 

4.. $495.82. 

5. $107.73. 

6. $273.97. 

7. $365.66. 

8. $426.06. 

9. $799. 

Page 288. 

10. $555.80. 

12. $1197. 

13. $551.13. 
U. $1479 38. 

15. $1321.88. 

16. $431.09. 

18. $460.68. 

19. $997.51. 
W. $1500. 



Page 282. 

74. 110. 

75. 95^ or 95^. 

76. 124. 

77. $35140; $2360. 

78. 6% bonds at 90. 

79. 6i%. 

80. 6^%. 

81. $26000. 

82. $4000. 
^^. $40383. 
81 $795. 
^5. 6i%. 
^^. $840. 
87. $51450. 

EXCHANGE. 

21. $2007.53. 

Page 289. 

23. $686.93. 

24. $589.58. 

25. $1000. 

26. $3636.76. 

27. $2248.65; 
$2228.97. 

28. $5961.25. 

29. $375.94. 

30. $7126.20. 

Page 298, Art. 698. 

3. $729.38. 

4. $2168.57. 

5. £742 5s. 4d. 1 f ar. 

6. $902.37. 

7. $2625.65. 

8. $576.92. 



Page 288. 

89. 6iU%. 

Art. 677. 

2. Gain, $320.50; 
Bal.due,$2320.50. 

3. Bal. remitted, 
$3045.94; Profit, 
$545.94. 

Page 284. 

4. Bal.due,$6084.86; 
Gain, $1084.86. 

6. $5147.75. 

Art. 678. 

2. $302.33. 

3. Bal.due,$3451.31; 
Profit, $451.31. 



9. $96.25. 

10. $283.50. 

11. $2381.25. 

12. $2852.43. 

13. $2407.50. 

14. $1074.45. 

15. $6692.62. 

Page 294. 

16. 6563.30 francs. 

17. £3596 3s. lid. 2 
far. 

19. llOl^orlll. 

20. 76if or76}. 

21. 109^orl09i. 
^2. 73f^or74. 

23. 191||f orl91i. 

24. 77-^ or 78. 

25. $1753.75. 

26. 29857.83 francs. 



BANKS AND BANKING. 



Page 297, Art. 708. 

1. 5persons;$50000. 

2. $200000 ; $100. 

3. $75000 ; $75000. 

4. $18750. 
6. $1438 27. 

^ $168866. 
Z 24%. 



8. $600. 

9. $3750 ; $4875. 

Page 298, Art. 713. 

1. $2. 

2. $644.54. 

Page 299. 

3. 1449.09. 



4. $449.36. 

6. $565.36. 

Page 800. 

7. $389.63. 

8. $2576.30 

9. $493.32. 

10. '^^AaKi.v^. 
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age 301, Art. 720. 

L $39. 

2. $115.60. 

3. $88.20. 
^. $75.60. 



agre 805, Art 788. 

2. $369.25. 
?. $2026.50. 
ff. 457.75. 

?. $1101.80. 

3. $2968.32. 
r. $1376. 



age 809, Art. 761. 

t. $67. 50. 

2. $43.75. 

?. $44. 

^. $69.25. 

J. ^tna, $1875 ; 

Franklin, $2625 ; 

Hanover, $3000. 
?. $21600. 
r. $5000. 
?. $36.50. 

age 810. 

?. $18.75. 



age 814, Art . 786. 



TAXES. 

Page 802. 

5. $94.25. 

6, $114.70. 

Page 808, Art. 721. 

9, $46.21. 

DUTIES, OR CUSTOMS. 

8. $492.20. 

9. $591. 

10. $1641.50. 

Page 806. 

11. $1710. 

12. $502.25. 

13. $306.96. 

INSURANCE. 

10. $3678.40. 

11. $3000. 

12. $94.79. 
i5. $2400. 
lJi>. American, $960; 

Orient, $1320 ; 
Traders' $1560 ; 
Delaware, $2040. 

15. $16000. 

16. $33590.80. 

17. $250. 

18. $3500. 

19. $500.04. 

RATIO. 



10. $317.41. 

11' ^T^hs + mills ; 

Mr. Best's tax, 

$110.78. 
12. .008^. 



L . 



?. i; 3 



4; 3. 
5; 11, 
8; 8. 
7; 11, 
6-, 8. 



U. $1162 80, 

16. $277,33. 
i5, $704,75. 

17. $2895.73. 

18. $3427,83. 

19. $143.25, 
m. $1184.09. 



m $108. 

Page 811. 

21. $7500, 
M $50416.67; 
$60000. 

Page 812, Apt 776. 

2. $243,53, 

3. $8611.20, 
i. $6370, 
6. $1392. 



h- 



7. T^;li; H- 

JLJ.» 

12. 
15. 



f 



8.27.48. 6 
7 9 6 6" 9 7T 9 T3"' 

It7? tIj Itit) Its^' 

1 4 

2 
7- 



16. 

17. 2^. 
i^. 8. 
19. 5i. 






175. 



PROPORTION. 



age 816, Art. 792. 

2. 33. 

?. 48. 



[. 60. 
)'.. 40 



^. 8. 

7. 1. 

^. 22^. 

9. 37*. 

i6?. 10. 



ii. 15. 

12. 27. 
i5. 4501b. 
U. $50. 
15. 4^. 
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16. 421b. 

17, 24 da. 

Page 817, Art. 795. 

2. *30. 

3. $1.37. 
-4. 20 da. 

6. $70. 
^. $39. 

7. $80. 

^. 358f^bu. 

P. 240 men. 

10, $78.72. 

ii. 150 ft. 

12, $65. 



Page 818. 

i.^. 227ibar. 

H. 10^ oz. 

i5. 971f bu. 

16. 61 mo. 

i7. 15 da. 

18. 18 da. 

iP. $333i. 

Pagre 819, Art. 799. 

8. 120. 
-^. 367i 
5. 65^. 



^. 107^. 
7. 87f. 
5. 6i|. 

9. 41H. 
m 203^. 
ii. 24. 

1<P. 248 

Page 820, Art. 800. 

2. 18 da. 

3. 10| wk. 
.^. $7.25. 
5. $400. 
^.18 men. 
7. 90 men. 

5. eoi^Vbu. 

P. $4800. 

Page 821. 

10. 36 yd. 

11. $366.67. 

i^. 5%. 

i5. 56ida. 
U. 211 da. 
i5. 35f da. 

Art. 802. 

2. 280 ; 630 ; 770. 

3. 1512; 1764; 2016. 



Page 822. 

If. 1200 ; 800 ; 600. 
6. $3057.63; 
$3397.37. 

6. Wife, $10950 ; 
Son, $7300 ; 
Daughter, $5475. 

7. Wheat, 1650 bu.; 
Oats, 2475 bu.; 
Corn, 2750 bu. 

8. Brown, 

$10807.50; 
Smith, $7942.50. 

9. 1st son, $3000 ; 
2d son, $2600 ; 
3d son, $2000. 

10. A, $450; B, $225; 
C, $75.. 

11. 150 horses ; 
125 cattle. 

12. John, $450 ; 
James, $400. 

13. 1st farm, $4590; 
2d farm, Si896 ; 
3d farm, $5100. 

U. A, $960 ; 

B, $720 ; 

C, $320. 



ALLIGATION, OR AVERAGE. 



Page 828, Art. 806. 

2. 16^1^. 

3. 64f|)^. 

Page 325, Art. 808. 

2. 3 lb. at 30)^ 
2 lb. at W 

1 lb. at W 

2 lb. at 80)^. 

3. lib. at 60)^ 
2 lb. at 75;^ 

1 lb. at W 
lib. at $1.00. 

Ji.. 1 lb. at 90/^ ; 

2 lb. at $1.20 ; 
31b. at $1.70; 

21b. at $1.80. 



5. 3 bu. oats ; 
1 bu. corn ; 
8 bu. rye. 

Art. 809. 

2. 15 lb. at 35;^ ; 
30 lb. at 50;^. 

Page 826. 

3. 9 lbs. at 30/ ; 
15 lb. at 46;^ ; 
3 lb. at 48;^. 

J^. 20 bu. 

Art. 810. 

2. 40 lb. at 25j^ •, 
15 lb. at ^5? •, 



25 lb. at 75/^ ; 

35 lb. at $1.00. 
3. 500 ten ct. pes.; 

300 five ct. pes. ; 

100 twenty-five 
ci. pes. , 

100 fifty ct. pes. 
-^ 20 lb. at 35/; 

40 lb. at W ; 

60 lb. at 85;^. 
6. 94 bu. corn ; 

1 bu. timothy 
seed ; 

5 bu. clover seed. 
6. 33 lambs ; 

12 sheep ; 

5 calves. 
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ige 330, Art. 822. 

■- SV^'A + % ; $993.17. 
'. Cargo's contrib. int., 

$13940.07 ; 

Freight's contrib. int., 

$918.18; 

SMp's contrib.int.,$5018.42. 

Ship pay8 $6256.75; 

Owners oi Cargo rec. 

$1059.93; 

Freight Co. rec. $281.82; 

Repair Co. rec. $3715 ; 

Crew, etc., rec. $475 ; 

Other exp., rec. $725. 

>. A's contrib. int., $6661.84 
B's contrib. int , J5471.2T 
Cs contrib. int., $5710.15 
Freight's contrib. int. , 
$1086.45 ; 



(iENERAL AVERAGE. 

Steamer's contrib. int., 
S11420.29. 
C pays $5710.15; 
Steamer pays $12220.29 ; 
A rec. $8338.16; 
B rec. $4528.73 ; 
Freight Co. rec. $1063.55 ; 
Repair Co. rec. $2400 ; 
Crew rec. $632 ; 
Other exp., rec. $968. 
6. Cargo'scontrib. int., $7654.39: 
Freight's cont- int., $343.28 ; 
Ship^s cont. int., $4052.33. 
Cargo pays $2654.39 ; 



Ship pays $5952.33 ; 
Freight Co. rec $31.7! 



Co. rec. $5700 ; 
Owners of Anchor rec. $225; 
Crew, etc., rec. $1000 ; 
Other exp., rec. $1500 ; 
Adjuster, rec. $150. 
PARTNERSHIP. 



ag-e 333, Art. 836. 
5. Gain, $3800. 
|. Gain, $1060. 

5. Loss, $1483.22. 

6. Gain, $2405. 

7. Loss, $4239. 

8. Gain, $4175. 

9. Gain, $2227.93. 

0. Loss, $3200. 
age 334, Art, 837. 
g. Gain, $2670. 

S. Loss, $1010. 

1. Gain. $1069. 
5. Gain, $2725. 
•Age 335, Art, 838. 

2. $5150. 
S. $9999. 
^. $3956. 

5. $16578. 

6. $17275. 

7. Insol. $3360.41. 

*age 336, Art. 839. 

«. $7575. 



3. $13975. 

4- Gain, $1995. 

5- Net gain, $4035 ; 
Net cap. , $15035. 

Page 337. Art. 840. 

2. $575. 

3. Cs gain, $1600 ; 
D's gain, $1200. 

4. A's gain, $1170 ; 
B's gain, $1300; 
Os gain, $1430. 

5. E'q loss, $463.60; 
F's loss, $618. 13; 
G's loss, $772.67. 

6. Net loss, $10760- 
.73; 

A'Hcap.,$1809.82i 
B'scap.,$1209.82; 
C'8cap.,$1659.82; 
D'scap.,$1809.81. 

Page 338. Art. 841. 

2. A'sgain,$342.86; 
B's gain» ^1.14. 



3. A's gain, $800 ; 
B's gain, $1200 ; 
Cs gain, ^000. 

4. D's Toss, $800 ; 
E'a loss, $600 ; 
F's loss, $1000. 

5. l8t,$1950; 
2d, $2600 ; 
3d, $4550. 

6. A's gain, S1340 
B's gain, $1160 
Cs gain, $1460 
D's gain, $1640 

7. D's profit, $1406- 
.25; 

E's profit, $1593- 

.75; 

G's profit, $1687- 

.50. 

8. H's cap., $3406- 
.66; 

K's cap , $3976 ; 
L'a cap., $5030- 
.67. 
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Page 339, Art 842. Page 341, Art. 843. 

^. Bermont's cap., 



2. A's gain, $525 ; 
B's gain, $900. 

3. A's loss, $606.32; 
B's loss, $884.21; 
C's loss, $909.47. 



$6071.34; 

Hill's cap., 

$6811.33 ; 

Nye's cap., 

.- .^^^^ $8082.33. 

.A'^s gam, $2558- p^^ 3^2^ 

B'sgain,$2441.86. -^ A'sn^r 



Page 340. 

5. M's gain, $3294- 
12 • 
A's 'gain, $1647- 

.06; 

C's gain, $2058- 

.82. 



Page 344, Art. 852< 

2. $.68414+; 
$1026.21. 

Page 345. 

3. $1286.49. 
^ $7193.33. 



3. A'scap.,$5542.86; 

B's cap.,$7057.14. 
J^. Jones' capital, 

$6472.73 ; 

Smith's capital, 

$3427.27. 
6. Byerly'snetcap., 

$7576.92; 

Baker's net cap., 

$6973.08. 

BANKRUPTCY. 

6. Morrison, $3324- 

98 * 

Slyder, $4161.43; 
Bitner, $4640.31. 
€. $.56279+. 

7. $ .754226 + ', 
$4336.80. 



6. A's net cr. int, 
$383.60; 

B's net or. int., 

$565.75 ; 

C's net cr. int., 

$560.57. 

A's net capital, 

$6363, 12 ; 

B's net capital, 

$9738.44 ; 

C's net capital, 

$8026.44. 

7. Gardner's cap., 
$10319.39; 
Rockwood'scap.s 
$13319.39 ; 
Macdonald'scap.| 
$9861.22. 

I 



8, $ .38988 +. 

9. 65Hf %. 
Horst, $12227.84; 

Stmnbaugh, 

$9782.27 ; 

Reynolds, $8161- 

.89. 



AVERAGE OF ACCOUNTS. 



Page 347, Art. 861. 

2. May 20. 

3. Feb. 26. 
i May 2. 

Page 348. 

5. July 30. 

Page 352, Art. 868< 

<2. $719.40. 



6. July 31. Page 350. 

7. Mar. 15. , x i_ . 

4. July 8. 

Page 349, Art. 863. 6. $501.85 ; May 18. 

6. $736.44. 

2. Apr. 17. 

3. June 23. 



ACCOUNTS CURRENT. 

3. $1151.06. 
^. $1801.58. 



Page 353. 

5. $1922.80. 

6. $174.54. 



AVERAGING ACCOUNT SALES. 



Page 354, Art. 870. 

^J. $776.22 ; Feb. 25, 1900. 
e. $1056.46; Nov. 16, 1899. 



Page 355. 

3. Aug. 12, 1900 ; $1174.0/. 
I. \\^\ . '^^ \^^-t \ ^2233. 15. 



A-NSWERS. 



39^ 



GENERAL REVIEW. 



356, Art. 871. 

17.74. 

587.50. 

050. 

80.63. 
41.50. 

hi'' 
A. 

36.14 + gal. 

3.88. 
J%. 

8 

5"« 

J57. 

lin, $2405. 
1.36. 

i:.06. 

)30.88. 
L50. 
fi bu. 
r^ bu. 
).60. 
>. 83. 

loss or gain. 
ss, $7461. 
»00. 

58. 

>75. 
78.99. 

7. 

ft. 
fft. 

7.61. 

r. 9 min. 18f 

3.89. 

bricks. 

%. 

)0. 

). 

L.48. 

.9. 

>4.44 ; 

>. 66, 



il, 25.13 + ft. 

4^. 64A%. 

43. $40. 

U' $454.55. 

45. 150.7968 sq. ft. 

46. $632.97. 

47. $472.73. 
4B. 24|%. 

49. 25 shares ; $250. 

50. $6437.50. 

61. $47400. 

62. $13368.75. 

Page 860. 

63. 180 shares; 
$111.25. 

64. $372.24. 
66. $7600. 

66. 6^1%. 

67. 9i%. 

68. $2532.52. 

69. A's gain, $1531- 
.25 • 

B's gain, $1750; 
C's gain,$1968.75. 

60. $1696.97. 

61. $945.40. 

62. $152.72. 

63. $12.75; $1487.25. 

64. Lost, $1.62. 
66. 53iyd. 

66. 19235.62 + bar. 

Page 861. 

67. 22)^. 

68. 2120.58 sq. ft 

69. 8^ da. 

70. $93.75. 

71. 17%. 

72. $43666.67. 

73. $1020; $950. 

74. 17280 bricks. 

76. X172 lis. 5d. 2 + 
far. 

76. $14.77. 

77. 67054.0003287. 

78. 9 ft. 

79. 1800 ft. 

80. 66.994 + bar. 



Pagre 862. 

81. $.4484+. 

82. $12500. 

83. $7726.83. 

84. $902.34. 
86. $164.06. 

86. $1933.62. 

87. 6imo. 

Page 868. 

88. $1025 64. 

89. 3 yr. 
■90. 3.18760. 

91. 3.1875. 

92. $33 55. 

93. 3322.54 + lb. 

94. $384.35. 

96. Mar. 1, 1901. 

96. $1210. 

97. $192.50. 

98. H%. 

99. 60 %. 

100. 1320 marks. 

101. $6655.17. 

Page 864. 

102. $1324.90. 

103. $1623.02. 
104^ 46.572 + ft. 
106. 89.814 + ft. 

106. $1115.37. 

107. $112.38. 

108. 4^ da. 

109. $522.66. 

110. 98t^%. 
Ill 91.44°. 

112. 4.97 + mi. 

113. 2.63 + °'. 

Page 865. 

lU. $6.12. 

116. 5.678 + ». 

116. 77.16 + gr. 

117. 27.216''*. 

118. 120.6975^. 

119. 12.95 + '*»^. 

120. 152.9""". 

121. $1833.9^, 
12a. ^^^'^^^.^^^ 
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123. $1365. 

124. $1111.20. 

125. $152.76. 

126. 10000 rubles. 

127. 1000 colons. 

128. £244 17s. 6d. 

129. £1225 18s. 6d. 

130. 6250 marks. 

131. 1012 bar.; 14^ 
over. 



Page 366. 

132. 74046 bricks. 

133. $946.07. 

134. $200. 

135. $ .444; $1200. 

136. $12950. 

137. $25149.25. 

138. 4^+%. 

139. 2700 sq. yd. 

140. 144^+%. 

141. l&i. 



Page 367. 

14£. $20.95; 

£869 2s. 5d. 2 far. 

143. £82 7Jd.; 

£3199 4s. 4§d.; 
$15669.64. 

144. A. $5666.67; 
B, $2333.33. 

145. A*s cap., $7810.41 
B*scap.,$9602.59 



r 



